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such benzhrtdazole derivaBves or their salts. 
,0 p|c^r| ngi IRF OF THF INVENTION 

,00021 Thesubi«.««.terc.thepresent-^e2<^^ 

ieuik«lly acceptable salts, and also pharrnace^^^ ^,^„g ^.eating 

imidazole derivatives or their PhanroceutKally acceptaWe Mfe anoj^^ ^ 
impaired ^ucose tde^nce. J-J?^ " ^^^^^^^ diabefic 
arthropathy, diabetic osteopenia, diabebc (ag.. insulin receptor disorders. 

neu«,^thy.diabeliccataract.diabeficret».opath2^ 

Rabson^endenhall syndrome. '^^«=^Sc^ SSSI^ cardiovascular dis- 

Ckishing syndrome, acromegaly, etc.). polycystoc »«nrsy«»o«*^ saccharometabolism such as feeding dis- 

orders (e.g.stenoca.d-.a.cartiac failure, etc.). hyperglycen^^ glomerulcpathy {ag.. 

orders, ete.). hypertension. stenocaKlia. P"S:jJSe^ (TVe^^ «y«='«P°^"- 
diabetic glomerulosclerosis. «te.), *ubulo.nter*tel d^e.^^^^^ ^ 3p^ 

renal failure. aB'e«««'«rL!2''°tT'b^f rsTn^tlT^^^ a^^oimmunedis- 
plexy. chronic reve.siblecbstrucdor»^g^b.«^ ^^g , hypersensitive 

« ease, allergic rhinitis, urticara. glaucoma, '"seases <*«raweraeaw ^ iritis, cachexia (eg.. 

enteropathy syndrome, etc.). impotence e.g.. ^'''ZTS^r^^^^^^^ chronic diseases 

progressive weight loss due to the «P°'>^'^-„2'^^^^ after PTCK 

such as cancer, tuberculosis, endocnne disorda^, '^'^S^^^^^J^^ represented by the following formula (1) and 

so its pharmaceutically acceptaWe wit. « ^^T^^'^^X preventing and treating impaired glucose tolerance, 
tically acceptable salt as an effective .ngred^>^*.s^ 

diabetes (type II diabetes), diabetc comp^^^«^ ^^£^^^ZaeM6c neuroS%. diabetic cataract, dia- 

diabetic glomerulosclerosis, diabetc "ePh^oP^^-^f/ ?S£SrWlere. RaSon-Mendenhall syndrome. 

betic retinopathy, etc.). syndrome of insuUn resKtance cushing syndrome, acromeg- 

» .eprechaun«n.Ktt*err.n^Dj.nig«,s^ 

aly, etc.). polycystic ovary synAomft »VP«J«dem«^«^^ ^.^^ hypertension. 

diac failure, eta). hyperglycemia(ag.. ^J^^^^Ztti^Z^^i^ Q-. (febetic glomerulosclerosis, etc). 

stenocarda. pulmonary hypertension. ^JJO^j^J^f.^^' jS^riTS. renal failure atherosclerosis, angios- 

tubulointerstitial disorders (e.g.. 'e™!^*^ '-^"^^i J^S^SST^ chronic reversible obstructions 

40 tenosis (e.g.. after percutaneous ^«^'<*'*SL*l^ ^TTaiSSS^ allergic rhinitis. urticar«. glau- 

(ag.. bronchitis, asthma (chronic «s1hma.^l«gK J^-^. ^ eLopathy ^xlrome. etc.). impotence 

coma, diseases characterized by enteromohlrtyd^rde^(eg^.^ 

(e.9.. organic impotence. P«y««« '■^^^^'^^J^J^Si^ 
lipolysis, myolysis, anemia, edema, anorexia, etc assoaale^^ 

oine disorder. AIDS. etc.). pancrealifis. or restenosis after PICA. y 
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Skin «« » i W »o* > •^^Z^Si^!^^^^^^^'*^ »™* " 

:^1:a::^Sg^;rSresen.edbya,.oneo,^ 



H H O^^O " 



nil) 



H H 



H H 



PKK)*! .ntheabcefoonuM.), R^-s preferably a .c«era»^ group, and Xfeacross.1n«ng group 

. S^r^^rn-da^.ederwatlvespro^edby 
reaction formulae (a) to (m). 



45 



50 



4 



FPnQ1Q2Q452rhttD://wwwr^th.n.^^^^^^ 



EP1020452A1 




40 



4S 



SO 



55 



5 



T..A^n.tmeDatent. <^«"oi"-d°<^sme/F etrh / F P 00 1 0 20452.c pc?fr^ 

EP1 020452 A1 



Page 6 of 97 




6 



PPnoiO20452 mtto://www.aettee Batent g ^c^Cache=1part-maintoolbar=bottoml 



Page 7 of 9? 



10 



IS 



20 



25 



30 



35 



40 



45 



EP1 020452 A1 




(10) "2 



(k) 



CO-- — «^irCi:^- 

(ID "2 



(1) 



(10) 



(b) 



N 

\ 

^2 

(10) 



SO 



55 



wherein Ri. R^. and R3 have the same meanings as described abwe. R is a prelecting flroup for a cartjoxyl group, and 
m^r*'°c^,^^ 01 can t>e converted to Compound (2) by hydrolyzing it with a base such as lithium hydriwide, 

^nSii^naSeinthepr^ncedabaser^^^^^ 

responaingsww « K N-mettivlmorpholine. N-ethylpiperidine, potassium hydroxide, sodium 

3^ r.^on between Compound (2) and the carboxyBc acid activator may or may not be isolated. 

KprotSSTSe^^enceofcartxHiyki 

?onnS»Sit!lZ 0.)). compound (7) can be converted to Compound (8)^ reactng wrth sulfonyl chlonde or 
tho film in the oresence of a base such as trielhylannine. etc. (Reaction formula CO)- . ^ , 

fo£ cLS^(2)ir^convertedto(J)npound(9)byreacfi^ 

ELpr^^a^Ssu^l^ethylamineX (Reaction formica 0))- Co-"P0und(9)«"'»^?^ 
!iJ^%?S?Sngrtunder acidic condlU(Rea^^ 

O^^S' sutony. isocyanate (Reacdon formula 0)), and to Compound (1 2) wrth isocyanate (ReactK,n for- 

Sr"' '^n^-sulfonamWes.- "antinosuHonamides." "sulfonyl chtorides." "sulfonyl isocyanates." and Tsocy- 
S- us2 hSTnin S^e groups having the abwenlescribed sii««uent R3. where a luncl.or«l group, rf 
jSTnt ^^cX^ leof'mTor may not be protected Compound (3) 

pound (4) and sulfonamide in the presence or absence of a base (Reaction formula (d)). 
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100121 Compound (5) can be synthesized by reacting Compound (4) with ammonia or a-^-^^"'* *f ^LS^;" 

Sroound (5) and sultonylchloridelnthe presence or absenwol abase (Reart^ 
Sr^enR.R..orR3hasareac.ivesubs.ituen.inanyof*^ 
he sistituent can be r^aced to the other during the steps of (a) to (m) or in thefinal step, 
in^r^ ri<^ the^ntermediates formed in the above-mentioned steps may optKmHy be punfied. pnor to b«ng 
Eed io Tnt Te^ZS^S Snventional purification including, lor example. recrysteBization. column 

SmpaiXemptoyaWe is any of NMR spectrography. mass speclrography. IR spectrography. elementary analysis. 

roSs^"'?ei"S'Si^t^^^^ 

?SS*'"^?eX'^oCst.^^e"nmeansar.n^ 

30 oZ' 1 1^!S2eK,up. a 2.2Sett^heplyl group, a 3. 3^imelhylheptyl gro* an n<lecyi group a l^ettv 

h^»h.rtvi 24wdroxvbutvl 34wdioxybutyl. 4-hydro)(ybutyl. l-hydroxypentyl. 2-hydtoxypentyl. 34^toxypeniyi. 

SSSSLThldS 24wdroxyhe)cyl. 3-hydroxyhexyl. 4-hydroxyhexyl. S^iydrocyhaxyl. 6- 
KSS'3^S^S^ t^^ (a-hydmx^l-meJiyOeJyl. (^^"^ 

50 SSXS^TaS^-l-Mroxy)^ (3.»<fimethyl-2.hyd,oxy)butyl. (3.3.1imethy|.4*ydroxy)buty.. (3- 
"ZT^T^XZ "^-ein means a linear or branched alKenyl g«)up having 2 to 20 «*on aton«. 

h^vl ar«ma 1 3*utadienyl group, a 3^nethyl-3^)utenyl group, a 1-hexenyl group, a 2-hexenyl group, a 3-h«a¥ 
5S7a 4^nJ't^^2S^^ ^ as-methyl-l-pentenyl grou^ a 4-me.hyl.1- 
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nrtariAcenvl aroua eta Preferably, those having 2 to 8 cartwn atoms are used. 

as dimelhylbutyloxy. 1-ethyl-1-melhylpropyloxy, eta ^«„^i^h.ho«h(«e^eBcribadloiiwalkDxy«grou^ 
mo24l The lower alkoxycaitonyl group means a caitxjnyl group to which the aww«i«cnMajD»^^ 

^^^^^ 

SSS'^SerSSr^^ straight ch^n or branched ch^n alMJio group having upto S^bon 
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tfimethylbutene-1-suinnylJ-ethyl-1-methylpropane-1-«umnyl.eto. -ii^ 
Si Thek^^altenesafonylgroupmeansastraigMchainorbranchedchaind^ 
S thereo?SliSng up toeUwn atoms. including methanesuHbnyl. ethanesutfonyl 1-propane8u»onyl 2^^^ 
MnSSrJ^l^^. 2-butane8Ulfinyl. l.l^imetivlethanesuHonyl. H2;:^y^^«>="'^J' J.-^^ 
^SSl' 2*eL)e6uHbny« 3<)ertanesulfonyl. 1-(3-ine1hylbutane)8uHonyl, l.l-dimethylpropanesuHonyl 1- 

mZS2 su«onyl. 2^i»iutane-1-suHbny.. 3-«rvlbutane;1;«ul1b^ ^ ^^r^r^n^^^. 2.2^«^ 
vlbutanTlHSulfonyi. 3.3-<limethylbutane-1-8utfony!, l-ethyl-1-me1hylpropane-1-sutonyl. eto^ ^ „^ 

IcS ^Se aromatic g«Jmeans an aryl or heterocyclic aromatic group, ^"^^hou^^^ ""^T^!^^ 
Smea.2 ttoi havi^V^o 10 carbon atoms such as phenyl, naphthyl. or the like. When simply refe^ as 
1 -«P^ ar^l 2-naphthyl groups. The heterocyclic aromatc group 
or polycydic heterocyclic group corteinirig at least one h^ero 
atoms inclutfTOPyiTolyl. imidazolyl. furyl. thienyl. ttiiazolyl. pyiidyl. benzimidazolyl. benzohjryl, indoly^. '»™8nyl 
?SS^Kthenyl.fuSnyl.«aTheposil>onofthe^ 

iSSr IhTlS^cXteans the abov«.^^^^ 

SwiLnwt-yl. rSomoisoquinolin-l-yl. 5K^lorothiophen-2-yl. 5-bromothiophen.2.yl and 5<*ilorolhK,phen^^. 
^ The aromatic lower aikyi group means a lower alkyi group to which the above-described aromatic group fe 

S£*°^ lower alkyl aromatic group means the abwe^escribed aromatic group to which *e above^«scribed 
S!^alkylToSrteZdr;ncludT^2-me^^ 3-methylphenyl. ^"^^^^ 2.3-d,memjph^^^^ 
ShSeJ tsiimethylphenyl. 2.Wlmethylphenyl. 3.4^.methylphenyl. ^'^^"'^'^'^l^'T^. 
ren7l^etl^y<Phenyl. aWhenyl. 3-ethylphenyl. 4-ethylpheny«. 2-n-propylpheny^ 2;H>«Wjhe^^^ 

f^r^^o^^'LlLer alkyI aroup means the above^lescribed aromatic group to which the abare- 
SSLd iSiT^istonL^^ aJ^x^tom. including (phenyloxy)methyl. (1.naphthyloxy)methy1. (2- 

1-(1-naphthyloxy)ethyl. ]-<^-^^'^<^ 

45 SSS 2S.nafShytocy)ettv«'l-<^^ 3-(phe,Vloxy)profVl. \<^;^f^- 

SpTi-(2-aJSS^ 2-(1-naphthyloxy)propyl, 2K2-naphthyk»^)propy<. 3-(1-naphthyloxy)propyl. Z<2. 
nai*rthvk»(y)propyl.4^enyloxy)butyl.5Kphenyloxy)pentyl. ^-^ ,v,. 

S^e^lvSc lol^^alkyloxy group means the abo.^^T^J'^riKme^^ 
d^Ld tower altaxyl group is bonded, including benzyloxy. l-naphthylmethyloxy. Z-'^PW^J"^**^' 

«, ttS^2S^rnS<W (IflapWhylelhan-l-yl)oxy. (2-naphthylethan-1-yl)Qxy. (1-naphthylethan-2-yl)o,v. 2-napMh- 
^^^^^^SSr^. (2-pheSlP^Py<)oxy. {3Dhenylp«wl)oxy. ^'^^S^^J'^^^J: 
XroSIS^^yOoxy. (44henylbutyl)oxy. {2-naphthylbulan-4-yl)oxy. (5i)henylpenlyl)oxy. (2.r«phlhylpentan-5-yl)oxy. (6- 

Sl«d JSiT^ isbonded. including H*enylethenyl. 2-phenylethenyl. ^^^':P^^-^J^^-'Zt 
n!^^envM*roD«^ H)henyl-2-propenyl. 2t)henyl-2-propenyl. 3-phenyl-2-propenyl. 1-phenyl-1-butenyl. 2-ph^ 
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lonylcarbamoyDberuimidazole. H2^oto^-{(E)-2i»henylethenyObenzyl)-2.mettiyl-6K11w 
toS)benzSdazole. i-(2^loro^-((E)-2-pheny!elhenyl)benzyD-^^ 
beniimSazole. i.(2-chlor(KK1-hexen-1-yObenzyO-2Hiiethyl-6-(1i)entanesulto^ 
chloco^1-hexen-1-yl)benzyl)-2-methyl-6K{4-methylbenzene)8u»on^^ 

n3Shy0tenzyl)-2-methy»-6-(1-pentan^ 1.(4-t4)utylth.o-2-chlorobenzyl)-2-me^ 
??SSly!caJnoylA 1.(4-t^»rtyHhto-2<hlorobenzyl)-2-methyl-6-{(4-methytoe^^ 

zole. H2-<rfiloro-4Kphenoxymethyl)ber«yO-2-methyl-&^(4^Twthytt^ 

beiS»vTmeL-J(n-pen^ caibamoyObenzimidazole. 1-(2.4^ichlorobenzyl)-2-^1ethyl-6K«4^^^V^- 

SSiSSKSUbenSzole. 1-(2^lo^o^^,henylber«yl)-2-methy^6-(((4-meth^^ 

dazole. H2K^I(«>-4^odobenzyO-2-methyl*{(4Hnethylben^ o^^^Tiit 

S^e. H2K5hlor<HKlrHluoromettvl)benzyl)-2-mettvl-6-(4-meth^^ 
(2H*loio^Wfluo«m.ethyObenzyD.2.melhyl*((4^nylbenzene)^ 

(S)0-(2.4^«:hk)rc*en^-6-((4^ 
^e)sutonylcarbamoyO-2-methylbenzimdazole(^^ 

active H2 4HJichlorobenzyl)-6-{(24vdroxy-1iJentane)suHonylcart5an» (showmg shorter 

SSoi iw£ ljuid SnatSgraJhy) optic^ly active i-(2.4.1lchlorobenzyO^K(3-liydrc»cy-1^^ 
S^2-metSbS«imidazole (showing longer retention time by liquid chromatography), ^^^l^^^';^-^ 
dichlor^enzyn4K(34iydroxy-1i)en«ane)suHbnylcart)amoyO-2^^^ shorter re^entonbme by 

1-(2K;hlor<>4K1+exyl)benzyl)-2-methyl-€-(penlanesuHonylcatbamoyObenzim.dazo^^ Jf^**f^^Z!^o 
yObenzyO-2.meth^44-methylbenzene)suHbnylcart«moyObenzimid^^ ^S^S 
methyl-eil-perttanesuHonyl cart)amoyl)benzimida20le. i-{2-chloro^Kfuran-2-yl)benzyl)-2-methyl-6-(1-pentanesuHo- 

SSb««SmidaZ 1-(2K*iloWr^^^^^^ 
imidazole. 1-(2-chlao^*henylethynyl)benzyth2HTiethyl-6K(4^ethylbenzene)^^^ 

chloro^Whenylethynyl)benzyO-2Hr,Mhyl-6<(E).1-pentene.1-suHbn^^ 

n¥ielhynibW)-^meWl-6-((4-vinylbenzene)suHonylcart)amoyl)be™^^^ H2-chtoro^-(phenyletffl^ 

Sil3^S^(E)-2-ph^y.eS.e^^^^^^ '^^'^''^'^^f^t'^^S!^^ 
S^vinylbe^2iUHonylcaLmoyO-2HT,ethylte^^^^ 
Le-l^lfonylcarbamoyO-2-melhyb^ H2-chtoro^-((E)-2-phenyle1heny«)benzyO-2-n«ttiy-6-«E)-2-^^^ 
SSSZSStoaniyObenJmidazole.^ i.(44,utyloxy-2<)hlorobenzyO-6K1l)entanesuitony^ 
SSSrSde. H24lo«>^(3-meth>U,xy)benzyl)-2-methyl^(1-p^^ 
1-(2<hloro^K3Hiiethylbuloxy)benzyl)-2-methyl-6K(4-melhylben2ene)suH^^ ete. 
twmi -me benzimidazole derivatives and their pharmaceutically acceptable salts of the present inventmn that are 
Lntioned hereinabove are e«eclive tor preventing and treating various rf.so«ters. for ^e^ "Tl 
ance. diabetes (type II diabetes), diabetic complications (e.g.. diabetic gangrene. d«bet.c arthropathy, ^^•■f^^*^: 
pS diabetic gtaerulosderosis. diabetic nephropathy^ 
45 Slabeic retinoithy. eta), syndrome of insufin resistance (e.g.. insulin .ecepl»r disoriejs. R«bsor^^«^«*2^- 
drome, leprechaunism. Kobberling-Dunnigan syndrome. Seip syndrome. Lawrence ^'^^^"l^'^^' 
acromegaly, etc.). polycystic ovary syndrome, hyperlipidemia. atherosclerosis, cardiovascular disort 
. S^SSSc faflurreSntyperglycemia (e.g.. abnormal sa<»harometabolfem such as feedjng ^sorters, et^ «^ 
SJertension based on their blood sugar leveKlepressing activity, as well as st«iocard.a »wertej«ioapulrno^ 
Sp«^ension. cohgestive heart failure. glomeruloFiathy (eg., rf-abetic glomerul<«cleros.s. 
d^e.g.. renopalhy induced by FK506. cyclosporin, etc.). renal failure, atherosdeross. angwstem^s (eg. aftwpep 
cutaneous arterioplasty). distal angiopathy, cerebral apoplexy, chronic reversible dbstmctions (eg. bronchil^ a^ 
(chronic asthma, allergic asthma), etc.). autoimmune diseases, allergic rhinitis, urtcana. glaucoma, diseases charac- 
erized by enleromotility disonJer^ (e.g.. hypersensitive enteropathy syndrome, etc.). impot«j^=e ^^-^^^"^ 
tence psychic impotence, etc.). and diabetic complications (e.g.. diabetic gangrene, diabetic arlhropattv. dab^ 
SS^abTglomeruloLclerosis. diabetic nephropathy, diabetic dem^topathy. diabetic ^^^^P^^^^ 
cat^ctd^retinopathy. etc.). nephritis. C8chexia{e.fl.. progressive 

mia edema, anorexia, eta assodaled with chronic diseases such as cancer. tuberculosis, endocnne dsorder. AIDS. 
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etc ) panaeatitis. and restenosis after PTCA based on their cGMP-PDE (especially PDE-V)-inhibiting acti«^ srrKWth 
misdVrelaxing activity, bronchodllating activity, vasodilating activity, smooth muscle cell suppressing activity, and 
antiallergic activity. 

[00451 TO use the benzimidazole derivatives of the present invention tor treating diseases or deoiders suchas 
ttiose mentioned hereinabove, they rnay be formulated intopharmaceuticalcomposi^^^ 
or^ ^ffl^^rth^eVngredient an/of the derivatives along with phamiaceutically acceptable caniers. such as organK 
S^T^;?anTc S« or liquid veWdi and whteh are suitable for oral administ«tion. 
appli<Son. The pharmaceutical compositions may bedany sold fomi Of tablets, granu^ 
may be of any liquid form of solutions, suspensions. syri9)s.en«ilsions,ienionades. etc ..u:,-,-, » 

Zei Hd^red.thepham»ceuticaleoiTpo6itionsmayfurthercontainaphamiaceut«alad^ 
Sand also any oriinaryadtfrtiveof.fbrexampl^^ 

STalta. sucrosZ corn starch, talc, gelatin, agar, pectin, peanut oil. dive oil. cacao butter, dtvlene ^^-^ 
SSm Theamountdtheaboveninentionedderivativedthepresertinvenfontoto 
STai and the condition of patients, the type and the conditionddlseases or 
Tbeused in general, for oral administration, thedosedthederivative may be fromlto 100 n^^ 
oiS Sdion or intral^enous injection, it may be from 0.1 to 10 mgfl«. Such a unit dose may be applied to a patient 
once to four times a day. 

RRIFF DESCRIP TinM OF THF DRAWINGS 
[0048] 

Fig. 1 shows chemical formulae Of compound (13) to compound (16). 

Fig. 2 shows chemical formulae of compound (17) to compound (20). 
25 Fig. 3 shows chemical formulae of compound (21) to compound (24). 

Rg. 4 shows chemical fonnulae of compound (25) to compound (28). 

Fig. 5 shows chemical formulae of compound (29) to compound (32). 

Fig. 6 shows chemical formulae of compound (33) to compound (36). 

Fig. 7 shows chemical fonnulae of compound (37) to compound (40). 
30 Fig. 8 shows chen^cal formulae of compound (41) to compound (44). 

Fig. 9 shows chen^cal formulae of compound (45) to compound (48). 

Fig. 1 0 shows chemical formulae of compound (49) to compound (52). 

Fig. 1 1 shows chemical formulae of compound (53) to compound (56). 

Fig. 12 shows chemical formulae of compound (57) to compound (60). 
35 Fig. 13 shows chemical fonnulae of compound (61) to compound (64). 

Fig. 14 shows chemical fonnulae of compound (65) to compound (68). 

Rg, 1 5 shows chemical formulae of compound (69) to compound (72), 

Fig. 1 6 shows chemical fonnulae of compound (73) to conpound (76). 

Fig. 1 7 shows chemical fonnulae of conpound (77) to compound (80). 
40 Fig. 18 shows chemical fonnulae of compound (81) to compound (84). 

Fig. 19 shows cherrtical fonnulae of compound (85) to compound (88). 

Fig. 20 shows chemical fonnulae of compound (89) to compound (92). 

Rg. 21 shows chentical fonnulae of compound (93) to compound (96). 

Fig. 22 shows chentical fomuriae of compound (97) and compound (98). 

pflgt Mnde for narryinff Out the Invention 

[0049] The present invention is illustrated more spedficaOy by referring to the foltowing Examples. However, the 
present invention is not limited thereto. 

PrnriiiRtton Example 1 

Production of ethyl 4-(acetylamino)-3K0soquinofin-3-ylmelhyI)amino)l)enzoate 

[0050] A mixture of ethyl 4-(acetylamino).3^noben2oate (1.1 1 g). 3KbromomethyOiscx|ujnoIine (1^37 g)^^^^ 
Sate (0.74TsodSodfde (S^g). ethyl acetate (10 mO. and water (2.5 mO was ^^^^.^^JJ^^^^^ 
5S was added tothe reaction mixture, which was 

concentrated, the residue was purified by sflica gel column chromatography (eluate: methanol/ethyl acetate « 1/9) to 



45 
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obtain the desired compound, ethyl 4-(ac6tylamino)-3-((isoquinolin-3-ytmethy1)amino)benzoate (0.91 g). 
[Physicochemical property of the compouncQ 
5 [0051] 

^H-NMR (CDQa. 8 ppm): 1.37{3H. t J=7.1Hz), 2.69(3H, s). 4.36(2H, q, J=7.1Hz), 5.65(2H, s). 7.04(1H, s), 7.60- 
7.66(3H. m). 7.76(1 H. d. J=8.5Hz). 7.99(2H. m). 8.06(1 H. d, J=1.1Hz). 9.25(1 H, s). 

10 Production Example 2 

Production of ^hyl 4-(ac€tylamino)-3-(((4-chloroisoqulnolin-3-yl)methyOamino)benzoate 

[0052] According to the method of Production Example 1 , the desired compound, ethyl 4-(acetylamino)-3-(((4-chlo- 
75 roi8oquinolin-3-yl)methyOamino)benzoate (0.536 g) was obtained using ethyl 4-(acetylamino)-3-aminobenzoate (0.524 
g). 4-chIoro-3-(chloromethy1)isoquinoline (0.50 g). sodium carbonate (0.300 g). and sodium iodide (0.071 g). 

[Physicochemical property of the compound] 

20 [0053] 

^H-NMR (CDCI3, 6 ppm): 1.38(3H, t. J=7.0Hz). 2.30(3H. s). 4.35(2H. q. J=7.1Hz). 4.72(2H. s), 4.91(1H. brs). 
7.58(1H, d. J=7,8Hz). 7.68(2H, m), 7.85(2H, m). a01(2H. m), 8.26(1H. d. J=6.4H2), 9.16(1H, s). 

25 Production Example 3 

Production of 6-(ethQxycartx)nyQ-1 -(isoquindin-3-ylm6thyO-2HYieUiylbenzlmidazole 

[0054] A mixture of ethyl 4-(acetytamino)-3-((isoquinolin-3-ylmethyl)amino)benzoate (0.90 g) as obtained in Pro- 
da duction Example 1. cone. HCI (1 mQ, and ethanol (10 ml) was refluxed under heating for 2 hours. The reaction mixture 
was neutralized wHh a satuiated sodium hydrogencarbonate solution and extracted with ethyl acetate. The resulting 
extract was concerrtrated to give the desired compound, 6-(ethQxycarbonyl)-1 -(isoquinolin-3-ylmetfiyO-2-methylberuim- 
tdazde (0.92 g). 

35 [Physicochemical property of the compound] 

[0055] 

^H-NMR (COas, 6 ppm): 1.41(3H. t J=7.1Hz). 2.70(3H, s). 4.36(2H. q. J=7.1Hz). 5,65(2H. s). 7.04(1H. s), 7.60- 
40 7.66(3H, m). 7.77(1 H, d. J=8.5Hz). 7.99(2H. m). 8.07(1 H. d, J=1 .3Hz). 9.25(1 H. s). 

Production Example 4 

Production of 1 -((4<htoroisoquinolin-3-yOmethyO-6-(etiioxycait)onyl)-2-m8lhylbenzimidazd 

45 

[0056] According to the method described in Production Example 3. this compound was synthesized from ethyl 4- 
(acetytamino)-3-(((4-cNoroisoquinoIin-3-yQmethyl)amino)benzoate. 

[Physicochemical property of the contpound] 

so 

[0057] 

^H-NMR (CDOa. 6 ppm): 1.38(3H. t. J=7.1Hz), 2.76(3H. s). 4.34(2H, q. J=7.1Hz). 5.77(2H, s), 7.69{2H. m), 
7.86(2H. m). 7.94(2H. m). 8.13(1 H. d. J=1 .3Hz). 8.28(1 H. d. J=8.4Hz), 8.98(1 H, s). 

55 
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Preparation of 6H»rtx>xy-1<i8oquinolin-3-ylmeth^ 

[0058] A rrtxlure of 6-(ethoxycart)onyl)-1-(i8oquirK)lln-3-ylmethyl)-2HT^ (0.91 g) as obtained in 

Production Example 3.,aqueous 10% sodium hydroxide (10 mQ. and ethand. (10 ml) was refluxed under heatng for 1 
hour The reaction mixture was once acidified by adding cone. HQ (2 ml), and then neutralized with aqueous saturated 
sodium hydrogencarbonale. Precipitated aystals were collected and dried to obtain the desired compound. 6-carboxy- 
1-{isoquinolin-3-ylmethyl)-2-methyi-benzimidazole (0.79 g). 

[Physicochemical property of the compound] 

[0059] 

iH-NMR (DMSOdS. 6 ppm): 2.66(3H, s), 5.75(2H. s). 7.58(1H. d. J«8.4Hz). 7.65(1H. t. J«7.1Hz). 7.72(1H. s). 
7.76(2H. m), 7.93(1 H. d. J=8.3Hz). 8.09(2H, m), 9.28(1 H. s). 



Pfiyiuction Example 6 

20 Production of 6K»rbQxy-1-((4K:hlordsoquinolin-3-yOmethyO-2-met^^ 

[0060] According to the method described in Production Example 5. this compound was synthesized from 1-((4- 
chtoroisoquinoKn-3-yDmelhyO-6-{ethoxycarbonyl)-2-methylbenzimidazd^^ 

25 [Physicochemical property d the compound) 
[0061] 

^H-NMR (DMS0-d6, S ppm): 2.59(3H. s). 5.90(2H. s), 7.50(1H. d, J=8,4Hz), 7.44{1H, dd. J=8.4 and 1.3Hz), 
7.79(1H, t. J=7.5Hz). 7.99(2H. m), 8.15(1H. d. J=8.1Hz), 8.26(1H. d. J=8.5Hz), 9.13(1H. s) 



30 



3$ 



p^r^iictiQn Exanmle7 

Production of H(l4)romonaphthalen-2-yOmethyO-6K»ibo)qr-2Hnethytoen^^^^^ 

[0062] According to the method of Production Example 1. the crude product d the desired compound, ethyl 4- 
(acetylamino)-3-(((l-bromonaphthalen-2-yl)methyl)amino)benzoate. was obtained using ethyl 4Kacetylamino).3-arni- 
nobenzoate (0.50 g). 1-bromo-2.(bromomethy0naphthalene (0.81 g), sodium carbonate (0.38 g). and sodium Kxjide 

40 [0063?' ThisproductwasimmedatelyconvertedtoH(1-bromonaphthalen-2-yOm 

idazole (0.514 g) according to the method d Production Example 3. followed by the method d Production Exanple 5, 

[Physicochemical property d the compound] 

45 [0064] 

PMSOkIB. 6 ppm): 2.56(3H. s). 5.84(2H, s). 6.61(1H. d. J=8.6Hz). 7.63(1H. t. J=7.8Hz) 7^(1H, d. 
J=8.5Hz). 7.75(1H. t J=7.8Hz). 7.81(1H. d. J»8.6Hz). 7.86(1H. d. J^.6Hz). 7.95(1H. d. J=8.2Hz). 7.99(1H, s). 
8.30(1H/d. J=8.6Hz), 12.69(1 H. s). 

so 

Pr<j^iii; :^iQn Example 8 
. Productfon d 1 H2.4KJichtorobenzyO-6KhydiazinocarbonyO-2-methy03enzin^ 

55 [0065] A ntixlure d 6K»ri30xy-H2,4KlichlorobenzyO-2-met^ (597 mg) as obtained in Production 

Exanple 14. i.rH»rbonyWiimidazole (433 mg). and dehydrated N.NKJimethyttomiamide (6.0 ml) was stirred atroom 
tenperalure for 1 hour. To the reaction sdution were added diazabicydoundecene (0.40 ml) and tert-butc»q^carbonyI- 
hydrazine (353 mg). The mixture was stirred at 1 00»C for 4 hours. After coding, water (30 ml) was added to the mixture, 
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which was adjusted to pH 4 with HCI and extracted with a mixed solvent of chlorofomVmethanol (4/1 ). The organic layer 
was dried over magnesium suH&te and ©tfaporated to dryness under reduced pressure. The resulting residue was 
washed with ether to obtain i-(2.4KJicWorobenzyl)^{hydra2lnocarbonyO-2-methylbem^ as light-yellow pow- 
der (250 mg). 

[Physicochemical property of the compound] 
[00661 

10 ^H-NMR (DMSO-dS): 2.52(3H. s). 5.64(2H. 8). 6.51(1H, d. J=8Hz). 7.34(1H. d. J:=8Hz). 7.65(1H. d, J=:8Hz), 
7J2(1H, d. J=8Hz). 7.90(1H. S). 

p^ryhjcHon Example 9 

IS Production of 6-(tert-lxilO)^cart)onylamlno)-1-(2,4-dichlorobenzyl)-2-melh^ 

[00671 A mixture of 6K»rbaxy-1-(2.4-dichlorobenzyl)-2-methylbenzimida2ole (200 mg) as obtained in Production 
Example 14, tert-butyl alcohol (5.7 ml), diphenylphosphoryl azide (1.54 ml), triethylamine (1.0 ml), and 1 .4-dioxane (20 
ml) was refluxed under healing fbr 12 hours. The reaction solution was allowed to cool, diluted with ethyl acetate, and 
20 washed successively with saturated aqueous sodium hydrogencarbonate three times and with water once. The organic 
layer was evaporated to dryness under reduced pressure, and the residue was purified by silica gel column chromatog- 
raphy (chloroform/methanol = 200/1 as eluate) to obtain 6Ktert-butDxycarbonylamino)-1-(2.4KJichlorobenzyl)-2-n^ 
benzimidazole as whtte powder (2.15 g). 

25 (Physicochemical property of the compound] 
[00681 

^H-NMR (DMS0-d6): 1.42(9H. s), 2.42(3H, s). 5.40(2H. s). 6.44(1 H. d. J=8Hz). 7.12(1 H. d. J«8Hz), 7.32(1H, d. 
30 J=8Hz), 7.42(1H, d, J=8Hz). 7.49(1H. brs). 7.72(1H. s). 9.27(1H. brs). 

Prndijction Example 10 

Production of 6-amino-1-(2.4Klichlorobenzyl)^2-methylbenzimidazole 

35 

[00691 6.(tert-Butaxycarbonylamino)-1 -(2.4KlichlorobenzyO-2-methylbenzimid^^^ (2.05 g) as obtained in Produc- 
tion Example 9 was dissolved in 4 N HCI/ethyl acetate (20 ml) and stirred at room temperature for 1 hour. The reaction 
rrtixture was evaporated to dryness under reduced pressure, and the resWue was extracted using chloroform and sat- 
urated aqueous sodium hydrogencartjonate. The organic layer was dried over magnesium sulfate, and evaporated to 
40 dryness under reduced pressure to obtain 6-amino-1-(2,4-dichlorobenzyO-2-methylbenzimidazole as whHe powder 
(1-52 g). 

[Physicochemical property of the compound] 
45 [0070] 

^H-NMR (DMS0-d6): 2.38(3H. s). 5.32(2H. s). 6.32(1H. s). 6.43(1H. d. J=8Hz). 6.48(1H, d. J=8Hz), 7.22(1H. d, 
J=8Hz). 7.33(1H. dd, J==8. 2Hz), 7.72(1H. d. J=8Hz). 

so Production Example 1 1 

Production of 2-chloro-1-((methanesulfbny1oxy)methyO-4-(trifluoromethyl)benzene 

[00711 Methanesutfonyl chloride (1.1 ml) was added dropwise to a solution of 2-chloro-4-(trifluoromethyl)benzyl 
55 alcohol (2 64 g) and anhydrous triethylairtne (^3 mO in anhydrous dichloromethane (30 mO in a nitrogen stream under 
iceKX)oling and the mixture was stirred for 30 minutes under the same conditions. The reaction mixture was succes- 
sively washed with water, aqueous sodium hydrogencarbonate. and saturated aqueous sodium chloride, dried over 
anhydrous magnesium sulfate. The ffitoate was concentrated to give 2-chk)ro-H(methanesulfonyloxy)nriethyl)-4<trif- 
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luorom6ttiyl)b6nzene as white crystals (3.62 g). 
IPhysicochemical property of the conrpoundj 
[0072] 

^H-NMR {CDOa): 3.08(3H. s). 5.37{2H. s). 7.58(1H. d. J=8Hz). 7.65(1H. d, J^SHz), 7.70(1 H. s). 
Prnriiictlon Example 12 

Production of ethyl 4-(acelylarnino)-3-((2-chloro^-(trifluoromethyl)beruyl)amino)bera^ 



[00731 Ethyl 4-(acetylamino)-3-({2K)hloro-4Ktrifluoromelhyl)beruyl)amino)^^^ was obtained as white crystals 
(915 mg) from ethyl 4-(aGetytamino).3-aminoben2oate (700 mg) and 2-chIoro-1-((methanesulf6nyloxy)methyl)-4-{trif- 
15 luoromethyl)benzene (909 mg) in the same manner as in Production Example 1 except for using N.NKJimelhyl 1brn«- 
mide as the solvent and potassium cartx>nate as the k)iase. 

[Physicochemical property of the compoundl 

20 [0074] 

^ H-NM R(CDa3): 1 .33(3H, t, J=7Hz). 2.25(2H. s), 4.31 (2H. q. J=8Hz). 4.53(3H. s). 7.33(1 H, s). 7.40(1 H. d. J=8Hz). 
7.46-7.55(3H, m). 7.68(1 H. s). 

25 Production Example 13 

Production off 6K»uboxy-H2-cWoro-4-(trifluaomethyObenzyO-2HTiethylbenzin^ 

[0075] By performing successively the methods of Production Examples 3 and 5, 6-carbQxy-1 -(2-chloro-4-(tr!f luor- 
30 omethyl)benzyl)-2.methylbenzimidazole (777 mg) was obtained as white crystals from 4.(acetylamino)-3-((2.trifluor. 
omethyObenzyOamino))benzoate (910 mg) as obtained in Production Example 12. 

[Physicochemical property of the compound] 

35 [0076] 

lH-NMR(DMS0-d6): 2.51(3H. S). 5.71(2H. S). 6.63(1H. d. J=8Hz), 7.63(2H. t. J=8H2). 7.82(1H, d, J-8H2). 
8.01(2H.S). 

40 Prfxiuction Example 14 

<f=irststep> 

Production of ethyl 4-(acelylamino)-3-nitrobenzoate 

45 

[0077] Acetyl chloride (62 ml) was added dropwise to a mixture of ethyl 4-antino-3-nitrobenzoate (142 g), NJSI- 
dimelhylaniline (1 1 0 mO. and toluene (940 ml) in an ice bath. After stirring the mixture at 50«C for 3 hours, it was cooled. 
Water (142 ml) was added thereto to stop the reaction. The toluene layer was separated and the organic layer was 
washed with dilute hydrochloric acid and successively with water. After the organic layer was concentrated to about 1^ 
so volume, hexane (284 ml) was added thereto for ciystallizalion. Crystals were collected by filtration and washed with 
hexane to obtain the desired compound, ethyl 4-(acelylamino)-3-nitrobenzoate (157.7 g). 

[Physicochemical property of the compound] 

55 [0078] 

^H-NMR (CDOa. 5 ppm) : 1.42(3H. t. J=7.1Hz). 2.33(3H. s). 4.42(2H. q. J=7.1Hz). a28(1H. dd. J=2.1 and 8.9Hz). 
8.89(1H, d. J=2.1H2). 8.91(1H. d. J=8.9Hz). 10.55(1H. brs). 
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(Second 8tep) 

Production of ethyl 4-(acetytamino)-3-aniinobenzoate 

5 [0079] A mixture of wet crystals of 4-(acetylamino)-3-nitrobenzoate (45.3 g. purity: 66.2%). ethanol (1 91 .6 g), water 
(31.9 g), and paliadiunH)n-cartx)n (palladium content: S%, water content: 50%. 3.0 g) was stin-ed at 40''C for 19 hours 
at a hydrogen atmosphere. The catalyst was collected by f iKration and washed with a mixed solvent of water and etha- 
nol (1/9, 30.0 g). The ffltrate was concentrated, and t-butyl methyl ether (33.0 g) was added dropwise thereto at 50''C. 
and the mixture was cooled to lO^'C to effect crystallization. Crystals were collected and washed with t-butyl methyl 

10 ether (30.0 g). and dried at WO under reduced pressure. Thus, ethyl 4-(acetytamino)-3-aminobenzoate (18.2 g) was 
obtained. 

[Physicochemical property of the compound] 
75 [0080] 

^H-NMR (DMS0<i6. 6 ppm) : 1.27(3H. t). 2.05(3H, s). 4.23(2H, q). 5.19(2H, s), 7.13(1H, d. J=8.2Hz), 7.35(1H. s). 
7.47(1H. d. J=8.2Hz). 9.19(1 H. s). 

20 (Third Step) 

Production of ethyl 4-(ac6tylamino)-3-((2.4-dichlorobenzyl)amtno)benzoate 

[0081 ] In the same manner as in Production Example 1 , the desired compound (46.8 g) was obtained from ethyl 4- 
25 (acetytamino)-3'aminobenzoate (40 g), 2.4-dichlorobenzyl chloride (42.2 g), potassium carbonate (30 g). and sodium 
iodide (8.1 g). 

[Physicochemical property of the compound] 
30 [0082] 

^H-NMR (CDCI3 6 ppm): 1.37(3H. t J=7.1Hz). 2.23(3H, s), 4.30(2H. q. J=7.1Hz), 4.38(1H, d, J=5.3Hz), 4.41(2H, 
d; J=5.7Hz), 7.18(1H. d, J=8.3Hz). 7.31(1H. d. J=8.3Hz). 7.39(1H. d, J=7.3Hz), 7.42(1H, d. J=2.0Hz). 7.46(1H. d, 
J«8.2Hz). 7.51 (1H. d. J=8.2Hz). 

35 

(Fourth and Fifth Steps) 

Production of 6-carbQxy-1-(2,4-dichloiiot>enzyl)-2-methylbenzimidazole 

40 [0083] In the same manner as in Production Example 3 and successively In Production Example 5. the desired 
compound (34.7 g) was obtained from ethyl 4-(acetylamino)-3-((2,4-dichk)robenzyOamino)benzoate (40 g) via 1-(2.4- 
dichlorcbenzyO-6-(ethoxycartx)nyO-2-methyibenzimidazoIe. 

[Physicochemical property of the compouncQ 

45 

[0084] 

. ^H-NMR (DMS0<J6. 6 ppm): 2.52(3H. s). 5.62{2H. 8). 6.53(1 H, d. J=8.5Hz). 7.33(1 H. dd. J=8.5 and 2.1Hz). 
7.64(1H. d. J=8.4Hz). 7.74(1H. d, J=2.2Hz), 7.81(1 H. dd. J=8.4 and 1.4Hz). 7.98(1H. s). 12.74(1K brs). 

so 

Production Example IS 
(RiBtStep) 

55 Production of N-t-butylmethanesuHonamide 

[0085] MethanesuHonyl chloride (229 g) was added dropwise to a solution (800 mQ of t-butylamine (4209) in chlo- 
roform under cooling in an ice bath for 90 minutes. After stirring for 3 hours at room tenrperature, the solution was 
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refluxed under heating for 1 hour. The resulting reaction iitixture was cooted with ice. made acidic by adding dilute 
hydrochloric acid, and extracted with chloroform. The organic layer was washed with water and dried over sodium sul- 
fate. The resulting solution was distilled under reduced pressure to obtain N-t-buty(methanesutfonamide (244 g) as 
white solid. This product was immediately sU^ected to the next step. 

5 

< Second Step) 

Production of N-t-butyi-2-hydroxy-1-pentanesulfonamide 

10 [0086] A 2.0 M solution of lithium diisopropylamide in heptane/tetrahydrofuran/ethytbenzene (400 ml) was cooled 
to -45 to •SO^'C under nitrogen atmosphere. A solution (100 ml) of N-t-butylmethanesuHbnamide (55.0 g) in tetrahydro- 
furan was added dropwise thereto for 20 minutes. After raising the temperature to S^'C taking 1 hour, the solution was 
cooled again to -es^'C. To the resulting solution was added dropwise a solution of n-butyl aldehyde (28.8 g) In tetrahy- 
drofuran (100 ml) tor 30 minutes. The solution was stirred for 18 hours while raising the temperature gradually to room 

15 temperature. The resulting reaction solution was poured into an excess amount of dilute hydrochloric acid under cooling 
with ice to make rt acidic and extracted with ethyl acetate. The organic layer was washed with water, dried over sodium 
sulfate, and concentrated under reduced pressure to obtain a solid crude product. Hexane (300 ml) was added thereto 
with stining. Crystals thus obtained were collected by filtration, washed with hexane. and dried under reduced pressure 
to obtain N-t-butyl-2-hydroxy-1 -pentane-sulfonamide (46.2 g) as white crystals. 

20 

[Physicochemical property of the compound] 
[0087] 

25 ^H-NMR (CDCI3, 5 ppm): 0.95(3H. t J=7.0Hz). 1.39(9H. s). 1.4M.49(3H. m). 1.60(1H. m), 3.15(2H. m).3.28(1H. 
d. J»2.1Hz). 4.20(1 H. m), 4.48(1 H. s). 

(Third Step) 

30 Production of N-t-lxjtyl-2-beruoyloxy-1 -pentanesuHonamkle 

[0088] Under nitrogen atmosphere, benzoic add (92.8 g) was added gradually to a mixture of N.N'-cartxmylcfiimi- 
dazole (123.3 g) and tetrahydrofuran (500 ml) taking 10 minutes at room temperatiffe. After stining for 1 hour at room 
temperature, a solutkm of N-t-butyl-2-hydraxy-1-pentanesulf6namide (84.9 g) in tetrahydrofuran (300 ml) was added 

35 dropwise thereto taking 15 nnnutes. Then, a solution of diazabteycloundecene (57.9 g) in tetrahydrofuran (200 ml) was 
added dropwise thereto taking 35 minutes and the resulting solution was stirred for 1 7 hours at room temperature. The 
reaction mixture was decanted to ice-water, made addic by adding dilute hydrochloric acid, and extracted with chloro- 
form. The organrc layer was washed with a saturated aqueous solution of sodium hydrogencart)onate and water, dried 
over sodium sulfate, and concentrated under reduced pressure to obtain N-t-butyl-2-benzoylQxy-l-pentanesuifbnamide 

40 (132.8 g) as yellowish brown oil. 

[Physicochemical property of the compound] 
[0089] 

45 

^H-NMR (CDCI3, S ppm): 0.96(3H. t J=7.4H2), 1.32(9H. s). 1.41-1.49(2H. m). 1.75-1 .87(2H. m), 3.30(1H. dd. 
J=14.7 and 3.8Hz). 3.49(1 H. dd. J=14.7 and 7.5Hz), 4.41 (1H, s), 5.63(1 H. m), 7.45(2H, t J=7.7Hz). 7.57(1 H. 
m),8.05(2H. d, J=8.2Hz). 

so (Fourth Step) 

Production of 2-benzoylQxy-1 iDentanesuHbnamide 

[0090] Trifluoroacetic acid (200 ml) was added to N-t-butyl-2-benzoylQxy-1-pentanesulfbnamide (132.8 g). After 
5$ stining for 32 hours at room temperature, the solution was concentrated under reduced pressure. After further adding 
trifluoroacetic add (100 mQ and stirring for 16 hours at room temperature, the solution was concentrated under reduced 
pressure to obtain an oily substance (165 g). This substance was (fissolved in ethyl acetate and. after adding a satu- 
rated aqueous solution off sodium hydnDgencariMrate. the solution was stirred for 15 minutes at room temperature. The 
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organic layer was washed with 5 % brine, dried over sodium sulfate, and concentrated under reduced pressure to obtain 
2-benzoyfQxy-1-pentanesulfbnamide (92.8 g). 

[Physicochemical property of the compouncl] 

5 

[0091] 

^H-NI^R(CDCl3. 6ppm): 0.97(3H, t. J=6.9H2). 1.39-1.55(2H. m), 1.73-1.81(1H, m). 1.82-1.91(1H, m), 3.39{1H,dd, 
J=14.8 and 3.5Hz), 3.52(1 H. dd. J=14.8 and a2Hz). 5.00(2H, s). 5.67(1 H, m). 7.46(2H, t J=7.8Hz). 7.59(1 H. t 
10 J»7.4Hz). 8.05(2H, dd. J»8.5 and 1 .2Hz). 

(Fifth Step) 

Production of 6-((24)enzoytQxy-1-pentan6)sul1bnylK»rbamoyl)-1-(2.4-dichtorobenzyl)^^ 

75 

[0092] 6-Cart)oxy-1-(2,4<lichlorobenzyO-2-melhylbenzimidazole (50,3 g) as obtained in Production Example 14 
and N.N'-carbonyllmidazole (48.7 g) were added to N.N-dimethylfbrmamide (400 ml) and stirred for 30 minutes at 40*^0 
and, then, for 30 minutes at room temperature. 2-Ben2oyloxy-1-pentanesulfonamide (81.4 g) and diazabicydoun- 
decene (45.7 g) were added dropwise thereto and the solution was stirred for 22 hours at room tenperature. The reac- 

20 tion solution was cooled with ice. made acidic by adding hydrochloric add. and extracted with chloroform. The organic 
layer was washed with water, dried ever sodium suHate. and concentrated under reduced pressura To the ttius- 
obtained dly substance (156 g) were added acetonitrile (100 ml) and isopropyl ether (500 ml). The resulting mixture 
was heated to 60»C and allowed to be cooled to room temperature. Deposited crystals were collected by filtration, 
washed witii a mixed solution of acetonitrile (50 ml) and isopropyl ether (200 mf), and dried under reduced pressure to 

25 obtain 6-((2-ben2oyloxy-1 i>entane)sulfonylcarbamoyO-1-(2,4-dichlorobenzyO-2-methylbenzimida^ (52.2 g). 

[Physicochemical property of the compouncQ 
[0093] 

30 

^H-NMR (DMS0-d6. 6 ppm): 0.85(3H, t J=7.3Hz), 1.31(2H. m). 1.74(2H. q. J=6.4H2), 2.47(3H. s), 3.93(1H. d, 
J=15.0Hz). 4.11(1H, dd, J=15.1 and 8.6Hz). 5.41 ■5.58(3H, m), 6.36(1H, d. J=8.4Hz). 7.24(2H. t, J«=7.7Hz), 
7.30(1H. d. J=8.4Hz), 7.45(1H. t. Js7.4H2). 7.59(1H. d, J=8.5Hz). 7.74(4H, m). 7.97(1H, s), 12.01(1 H. brs). 

35 Production E xample 16 
(First Step) 

Production of sodium 4-pentene-1 -sulfonate 

40 

[0094] 5-Bromo-1 -pentene (1 99.74 g), sodium sulfite (202.67 g), and water (650 mf) were mixed at room tempera- 
tura Under reflux, tiie solution was stirred for 19 hours. After cooling to room tenrperature, t4xjtyl methyl ether was 
added tiiereta The aqueous layer separated was concentrated and dehydrated azeotropically with toluena Thus, 
sodium 4<pentene*1 -sulfonate (1) containing inorganic substances (387.51 g) was obtained as white solid. 

45 

[Physicochemical property of the compound] 
[0095] 

so ^H-NMR pf\/IS0-d6, S ppm: 1.60-1.67(2H. m). 2.05(2H. q. J«7.2Hz). 2.38-2,42(2H, m), 4.92-5.00(2H, m). 5.72- 
5.81 (1H. m). 

(Second Step) 

55 Production of 4-pentene-1 -sulfonyt chloride 

[0096] Phosphoais oxychloride (570.02 g) was added to sodium 4-pentene-1 -sulfonate (199.18 g) at room tenper- 
atura After reflux for 3 hours, the solution was coded h an Ice bath. The reaction solution was added gradually to a 
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large amount of ice water. After extraction with diethyl ether, the organic layer was washed with brine, dried with mag- 
nesium sulfate, and concentrated under reduced pressure to ok>tain 4-pemene-1-sutf6nyl chloride (106.31 g) as dark 
txcwn oil. 

5 [Physicochemical property of the compouncQ 
[0097] 

^H-NMR (CDCIg. 6 ppm: 2.13-2.19(2H. m). 2.28(2H, q. J=6.9Hz), 3.65-3.68(2H. m), 5.10-5.14(2H. m), 5.72- 
10 5.81(1H.m). 

<TTtirdStep) 

Production of N-t-butyl-4-pentene-1 -sulfonamide 

75 

[0098] A solution (30 ml) of 4-pentene-1 -sulfbnyl chloride (190.85 g) In chlorofonn was added dropwise to a solu- 
tion (300 ml) of t4xjtylamine (289.70 g) in chloroform in an ice batty taking 1 hour and 20 minutes. After reflux for 3 
hours, the solution was cooled, made acidic by adding dilute hydrochloric add. and extracted with chlaofomi. The 
organic layer was concentrated under reduced pressure to give the residue (261 .9 g), which was purified by silica gel 
20 column chromatography (eluate: ethyl acetate/hexane=1/1). Thus, N-t-butyl-4-pentene-1 -sulfonamide (194.73 g) was 
obtained as orange oil. 

[Physicochemical property of the compound] 

25 [0099] 

^ H-NMR (CDQa, 5 ppm): 1 .37(9H, s), 1 .89-1 .96(2H, m). 2.19(2H. q. J=7.0Hz). 3.01 -3.05(2H. m), 4.1 1 (1 H, s), 5.03- 
5.09(2H. m), 5.72-5.81(1 H, m). 

30 (Fourth Step) 

Production of N-t-butyl-(3-(2-Qxylanyl)-1-propane)sulfonamide 

[0100] m-Chloropert>enzoic add (214.82 g) was added to a solution (600 ml) of N-t-butyl-4-pentane-1 -sulfonamide 
35 (194.73 g) in methylene chloride in an ice bath taking 2 hours. After stirring for 5 hours in an ice bath, the solution was 
stirred overnight at room temperature. nvChIoropert)€nzoic add (55.47 g) was added and the solution was stirred over- 
night. The reaction mixture was filtered under reduced pressure and a 5 % aqueous solution of sodium hydrogensulfite 
and saturated brine were added to the resulting filtrate. The solution thus obtained was extracted with methylene chlo- 
ride. The organic layer was washed with an aqueous solution of sodium hydrogencaftx)nate, dried over magnesium sul- 
40 fate, and concentrated under reduced pressure to obtain t4)utyl-(3-(2<»(ylanyO-1 -propane) suHbnamide (166.61 g) as 
light yeltow oil. 

[Physicochemical property of the conpound] 
45 [0101] 

^H-NMR (CDCI3, 6 ppm): 1.38(9H, s). 1 .50-1 .62(1 H, m), 1.81-1.91(1H. m). 1 .95-2.05(2H. m), 2.49-2.51(1H, m). 
2.76-2.80(1K m), 2,92-2.96(1H, m). 3.03^.19(2H. m), 4.23(1H, s). 

so (FifthStep) 

Productton of N-t-butyl-4-hydroxy-1-pentanesuHbnamide 

[0102] Under nitrogen atmosphere, a solution (200 ml) of N-t-butyl-(3-(2-oxylanyl)-1 -propane)sulfonamide (83.36 g) 
55 in tetrahydrofuran was added dropwise to a solution (800 ml) of 1 .0 M lithium triethylhydroborate in tetrahydrofuran tak- 
ing 1 hour and stinred for 1 hour and 30 ntinutea The reaction was stopped by adding 5 % hydrochk)ric a^ 
bath. Concentrated hydrochtoric add was added thereto to neutralize the reaction solutnn. The reactkm solution was 
concentrated to about 1/2 volume and extracted with ethyl acetata The orgarac layer was dried over magnesium sulfate 
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and concentrated under reduced pressure. Hexane (400 ml) was added to the resulting residue (92.21 g) and crystal- 
lization was initiated by adding seed crystals while stirring. Deposited crystals were separated by filtration, washed with 
hexane, and dried under reduced pressure to obtain N-t-butyl-4-hydrQxy-1-pentane8uHbnamide (57.07 g) as white 
solid. 

5 

[Physicochemical property of the compound] 
[0103] 

10 ^H-NMR(CDCl3, 6 ppm): 1.22(3H. d, J=6.3H2), 1.37(9H. s). 1.54-1.62(2H, m), 1.66(1H. brs). 1.86-2.00(2H, m), 
3.09(2H. t. J=7.8Hz), 3.81 -3.87(1 H. m). 4.19(1 H. brs). 

< Sixth Step) 

IS Production of N-t-butyl-benzoyloxy-l -pentanesuHbnamide 

[0104] Under nrtrogen atmosphere, N.N*-carbonylcBimidazole (152.07 g) was added to tetrahydrofuran solution 
(600 ml) of benzoic acid (1 14.46 g) in an ice bath and stirred for 1 hour. N-t-k^-4-hydroxy-1 -pentanesuHbnamide 
(99.73 g) and diazabicydoundecene (142.78 g) were added thereto and stirred overnight at room temperature. Under 

20 reduced pressure, about 1/2 volume of tetrahydrofuran was removed. The reaction solution was made acidic with dilute 
hydrochloric add in an ice bath and extracted with chlorofbrm. After washing with a saturated aqueous solution of 
sodium fiydrogencart»nate, the organic layer was dried over magnesium sulfate and concentrated under reduced pres- 
sure. Hexane (500 ml) and t-butylmethytether (25 ml) were added to the resulting residue (1 48. 18 g) and crystallization 
was initiated t3y adding seed crystal. Deposited crystals were separated by filtration, washed (hexane/t-butyl methyl 

25 ethers20/1) and dried under reduced pressure. Thus. N-t-butyl-benzoyloxy-1-pentanesulfbnamide (137.89 g) was 
obtained as light yellow sofid. 

[Physicochentical property of the compound] 

30 [0105] 

^H-NMR(CDCl3, 8ppm): 1.33(9H, s), 1.37(3H, d, J=6.3Hz), 1.76-1.99(4H, m). 3.03-3.13(2H, m), 4.12(1H. s), 5.17- 
5.23(1 H. m), 7.42-7.46(2H. m). 7.54-7.58(1 H, m), 8.02-8.04(2H. m). 

35 (Seventh Step) 

Production of 4-benzqylQxy-1-pentanesulfonamide 

[0106] A mixture of N-t-butyl-4-benzoyloxy-1-pentanesulfonamide (15.0 g) and trifluonoacetic acid (70 ml) was 
40 stirred ovemight at room temperature. The reaction sdution was concentrated under reduced pressure. Water and 
chloroform were added to tiie residua Then, a saturated aqueous solution of sodium hydrogencari3onate was added 
thereto while stirring to adjust the pH of tiie aqueous to neutral. The chlorofbrm layer was dried over sodium sulfate and 
concentrated. The resulting re^due was purified by silica gel column chromatography (eluate: ethyl acetate) to obtain 
4-benzoyloxy-1 -pentanesuHbnamide (1 1 . 1 g). 

45 

[Physicochentical property of the compouncQ 
[0107] 

so ^H-mR (CDCI3, 5 ppm): 1.38(3H, d. J=6.2Hz), 1.77-2.05(4H, m), 3.17(2H, m), 4.72(2H. brs). 5.21 (1H, m), 
7.44(2H, t), 7.57(1H, t). 8.03(2H, m). 

(EigMhStep) 

55 Production of 6-((4-benzoylaxy-1 -pentane)su!fonylcart)amoyl)-1 K2.4-dlchlorobenzyQ-2-methylbenzlmidazole 

[0108] N,ryr-cartx>nytdiimidazole (6.60 g) was added to an N.N-dimettiyfformamide solution (90 mQ of 6<arbQxy-1- 
(2.4-dichlorobenzyf)-2-methylbenzimidazole (10.2 g) as obtained in Production Exanple 14 and stirred for 1 hour at 
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room temperature. 4-Ben2oy1oxy-1-pentanesulfonamide (11.1 g) and diazabicycloundecene (6.20 g) was added 
thereto and the solution was stirred overnight at SO^'C. The solvent was rennoved under reduced pressure. Ethand (100 
ml) and water (50 ml) were added to the residue to make the solution homogeneous and the pH was adjusted to about 
5 by adding dilute hydrochloric acid. Deposited aystals were separated by filtration, washed with a mixed solution off 
5 ethanol and water (2/1 ) and dried under reduced pressure to obtain 6-((4-benzoyloxy-1 -pentane)suIfonylcart>amoyl)-1 - 
(2.4<lichiorobenzyO-2-methylbenzimidazole (15.54 g). This product was immediately subjected to the next step. 

Production Example 17 

10 (RretSlep) 

Production of N-t4)utyl-3-hydroxy-1-pentanesul1bnamide 

[0109] Under nitrogen atmosphere, a solution (520 ml) of 1 .6 M n-butyl lithium in hexane was added slowly to a 
15 solution (480 ml) of dlisopropylamine (120 ml) in tetrahydrofuran at -60 to -50°C and the solution was stirred for 1 hour 
in an ice bath. The solution was cooled to -50°C and a solution (100 ml) of N-t-butylmethane- sulfonamide (60.0 g) in 
tetrahydrofuran was added dropwise thereto taking 45 minutes. The temperature of the solution was raised to O^'C tak- 
ing 1 hour and the solution was stirred for 45 minutes in an ice bath. It was cooled to -40*'C and a solution (50 ml) of 
butylene (»dde (42.9 g)ln tetrahydrofuran was added thereto at -40 to -SO^'C. The temperature of the solution was raised 
20 slowly to room temperature and the solution was stin-ed overnight. The reaction was stopped by adding water in an ice 
bath. The solution was made acWic with dilute liydrochloric acid and the tetrahydrofuran layer was separated. The 
aqueous layer was extracted with chlorofonn. The tetrahydrofuran and aqueous layers were independently washed with 
saturated brine. The organic layers were combined, dried over sodium sulfate, and concentrated under reduced pres- 
sure. To the reskJue thus obtained was added t-butyl methyl ether (69 g). Crystallization was initiated by further adding 
25 hexane (200 ml). The crystals were collected by f iftratbn, washed with a small amount of a mixed solution of t-butyl 
methyl ether and hexane (1/2). and dried under reduced pressure. Thus. N-t-butyl-3-hydroxy-1-pentanesulfbnamide 
(60.6 g) was obtained. 

[Physicochemical property of Compound] 

30 

[0110] 

^H-NMR(CDCl3,5ppm): 0.97(3H, t, J=7.4Hz), 1.38(9H.s), 1.46-1.57(2Km), 1.80(1H. d, J=5.1Hz), 1,81-1.89(1H, 
m), 2.00-2.07(1H, m). 3.14^.30(2H. m), 3.68(1H, m). 4.20(1H, s). 

35 

(Second Step) 

Production of N-t-kxityl-S-benzoyloxy-l-pentanesuHonamide 

40 [01 1 1 ] Under nitrogen atmosphere. N,N*-cart)onyldiimidazole (90.0 g) was added to a solution of benzoic acid (67.7 
g) in tetrahydrofuran (400 mQ in an ice bath and the solution was stinted for 1 hour at room temperature. N-t-butyt-3- 
hydroxy-l-pentanesuffonamide (59.0 g) was added thereto at room temperature. Sid3sequently. diazabicycloundecene 
(84.5 g) w^ added thereto in an ice bath. The mixture was stirred overnight at room temperature. About 1/2 volume of 
tetrahydrofuran was removed under reduced pressure. The reaction solution was made acidic with dilute hydrochloric 

45 acid in an ice batti and extracted witii chloroform. The organic layer was washed with saturated aqueous solution of 
sodium hydrogencarbonate. Deposited solid was separated by filtration. After washing the organic layer witti saturated 
brine and drying it over socfium sulfate, the solvent was removed under reduced pressure to obtain N-t-butyl-3-benzoy- 
iQxy-lisentanesulfbnamide (90.42 g) as oil. 

50 [Physicochemical property of the compound] 

[0112] 

^H-NIVIR (CDQa, 5 ppm): 0.97(3H. t. J=7.5Hz). 1.33(9H. s). 1.67-1.81(2H. m). 2.13-2.26(2K m), 3.12(2H. m). 
55 4.66(1 H. s), 5.15(1H, m). 7.44(2H. m). 7.56(1 H. m). 8.01-8.04(2H. m). 
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(Third Step) 

Production of S-benzoytoxy-l-pentanesuHonarrade 

5 [0113] A mixture of N-t-butyl-3-ben2oyloxy-1-pentanesulfonamide (90.4 g) and trifluoroacetlc acid (200 ml) v^s 
stirred overnight at room temperature. Trif iuoroacetic add was removed under reduced pressure and water and chloro- 
form were added to the residue. A saturated aqueous solution of sodium hydrogencarbonate was added thereto with 
vigorously stirring until the aqueous layer became neutral. After extraction with chloroform, the organic layer was 
washed with saturated brine, dried over sodium sulfate, and concentrated under reduced pressure. TTie residue was 

10 purified by silica gel column chromatography (eluate: hexane/ethyt acetate»2/1 to 1/1) to obtain 3-benzoytoxy-1-pen- 
tanesutfonamide (60.6 g) as oil. 

[Phystcochemical property of the compound] 

IS [0114] 

^H-NMR(CDCl3, 6 ppm) : 0.99(3H. t. J=7.5Hz). 1.77(2H, m), 2.26(2H, m). 3.22(2H, t. J=8.0Hz). 4.77(2H, s). 
5.19(1H, m), 7.46(2H. t), 7.59(1H. t). 8.04(2H, dd. J=1.3 and 8.3Hz). 

20 (Fourth Step) 

Production of sodium salt of 6-((34)enzqylQxy-1-pentane)sulfonylcarbamoyl)-H2.4<llchloro^ 
dazole 

2S [01 1 5] N.N*-cartx)nyldiimidazole (1 0.48 g) was added to an N.N<flmethyffbrmamide solution (1 50 ml) of 6-cart)0xy- 
1-(2.4-dichlorobenzyl)-2-methyIben2imida2ole (19.65 g) as obtained In Production Example 14 and the solution was 
stinred for 1 hour at room temperature. 3-Ben2oyloxy-1-pentanesulfonamide (21.0 g) and diazabicydoundecene (9.40 
g) were added and the solution was stirred overnight at SO^'C. The solvent was removed under reduced pressure. Water 
was added to the residue to make the solution homogeneous and the pH was adjusted to about 6 by adding hydrocNo- 

30 ric acid. Water was added and the solution was extracted with ethyl acetate. The organic layer was concentrated under 
reduced pressura Ethyl acetate and a saturated aqueous solution of sodium hydrogencarbonate were added to the 
resulting residue and the solution was stirred for 4 hours. TTie solid deposited was separated by filtration, washed with 
water and ethyl acetate, and dried under reduced pressure to obtain sodium salt of 6'((3-benzoyloxy-1-pentane)sulfo- 
nylcari3amGyl)-1-(2.4-dichloro-benzyl)-2-methylbenzimidazole (18.90 g). 

3S 

[Physicochemical properties of the compound] 
[0116] 

40 ^H-NMR (DMSOd6. 6 ppm): 0.83(3H, t. J=7.1Hz). 1.64(2H, m). 1.99(2H, m), 2.47(3H. m), 3.d9(2H, m), 5.03(1H. 
m), 5.51(2H. s). 6.40(1H. d. J=8.3Hz). 7.28(1H. d. J=8.1H2). 7.49(3H. m). 7.^(1H. t). 7.70(1H. s). 7.85(2H. m), 
. 7.94(2H.d.J=7.5Hz). 

Example 1 

45 

Synthesis of 1-(isoquindin-3-ylmethy0-2-methyl-6-(1-pentane^ (13) 

[01 1 7] N.N'-cari3onyldrimidazole (0.324 g) was added to a solution of 6-carboxy-1 -CiSoqu!nonn-3-ylmethyO-2-meth- 
ylbenzlmidazole (0.413 g) as obtained in Production Example 5 in N,N-dimethyffbrmamide (10 ml) all at once and the 

so mixture was stin-ed at room temperature for 1 .5 hour. Then. 1 -pentanesuHbnamide (0.302 g) and diazabicydoundecene 
(0,304 g) were added thereto, and the resulting mixture was stirred at lOO'^C for 6.5 hour. TTie reaction solution was con- 
centrated, brine was added to the concentrate, and the mixture was extracted with chloroform. The organic layer was 
concentrated and the residue was purified by silica gel column chromatography (eluate: methanol/chlorofbmfi = 1/19) 
followed by recrystallization from hexane/ethyl acetate (2/3) to yield the desired compound. 1-(isoquinolin-3-ylmethyO' 

ss 2-methyl-6-(1i3entanesuHbnytearbanioyl)benzimidazole (13) (0.142 g). 
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[Physicochemical properties of Compound (13)] 
[0118] 

5 ^H-NMR (DMSOde. 6 ppm): 0.76(3H, t, J=s7.3Hz), 1.22(2H, m), 1.33(2H, m). 1.65{2H, m). 2.65(3H. s). 3.47{2H. t 

J=7.7Hz). 5.74(2H. s), 7.64(2H. m), 7.76{2H. m), 7.92(1 H, d, J=8.2Hz), 8.09(1 H. d. J=8.2Hz), 8.23(1 H. d, J=1 .2Hz), 
9.27(1H.s).11.86(1H,brs). 
IR(Nujoi):1674cm^ 
mp: 209-212«C 

10 

Example g 

Synthesis of ^((4-chlordsoqu^ndin-3-ylmethyl)•2^nethyl-6-(11>entanes^Jdlbnylca^ (14) 

IS [01 1 9] In the same manner as in Example 1 . the desired benzimidazole (1 4) was obtained using the carboxyfic add 
as obtained in Proudction Example 6 and 1-pentanesulfonamide. 

[Physicochemical properties of Compound (14)] 

20 [0120] 

^H-NMR (DMSOKJ6. 6 ppm): 0.76{3H, t. J=7.3Hz), 1.22(2H. m). 1.31(2H, m), 1.64(2H. m). 2.56(3H. s), 3.45(2H, t. 
J=7.9Hz). 5.92(2H, s). 7.62(1 H. d, J=7.5H2). 7.75(1 H. m). 7.80(1 H, t J=7.7Hz), 8.00(1 H, t, J=7.7Hz). 8.10(1 H, s), 
8.16(1H, d. J=8.1Hz), 8.27(1K d, J=8.5Hz), 9.12(1K s), 11.84(1H brs). 
25 IR(Nujol):1677cm"^ 
mp:209-210*C. 

Ex a m p le 3 

30 Synthesis of 1 -((1 -bromonaphthalen-2-yl)methyl)-2-methyl'6-(1 -pentanesuHbnynylcafbamoyDbenzimidazoIe (1 5) 

[0121 ] In the same manner as in Example 1 . the desired benzln^azoie (15) was.obtained using the cartx>xylic add 
as obtained in Production Example 7 aiKl l-pentanesuifonamide. 

3S [Physicochemical properties of Compound (1 5)] 

[0122] 

^H-NMR (DMSOde, 6 ppm): 0.78{3H.tJ=7.3Hz). 1.19-1.28(2H. m). 1 .28-1 .35(2H, m). 1.61-1.68(2H. m). 2.51(3H, 
40 s), 3.47(2H. t J=7.8Hz), 5.81 (2H, s). 6,51 (1 H. d, J=8.6Hz). 7.63(1 H, t. J=7.7Hz), 7.71 (1 H, d. J=8.5Hz). 7.75(1 H, t. 
J=:7.2Hz). 7.82(1H, d. J=8.4Hz). 7.86(1H, d. J=8.6Hz). 7.95(1H. d. J=8.1Hz). 8.15(1H. s). 8.31(1H. d. J=8.6Hz). 
12.15(1H,s). 
IR{Nujol):1688cm^ 
mp:260-263»C. 

45 

Example 4 

Synthesis of H2.4KlichlorobenzyO-6K(2-hydroxy-1i3entanesulfonynylcarbam^ (16) 

so [01 23] In the same manner as in Example 1 , the desired benzimidazole (1 6) was obtained using the carboxyiic acid 
as obtained in Production Example 14 and 2-hydrQxy-1-pentane8uHbnamide. 

[Physicochemical properties of Compound (1 6)] 

55 [0124] 

^H-NMR(DMS0-d6. 6 ppm) : 0.82(3K t J=7,3Hz). 1.22-1. 51 (4H. m), 2.49{3H. s). 3.51(1 H. dd. J=14.5 and 4.1Hz). 
3.61(1H. dd. J=14.5 and 7.3Hz). 3.95(1H. m). 4.91(1H. m), 5.58(2H, s). 6.43(1H. d, J=8.4Hz), 7.32(1H, dd. J=8.4 
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and 2.1H2). 7.68(1H. d. J=:8.5H2), 7.77(1H, m), 7,80(1H, d. J=a4Hz). 8.10(1H. s). 11.77(1H,. brs). ^H- 
NMR(CD2Cl2, 6 ppm) : 0.90(3H, t. J=7Hz), 1 .30-1 .80(4K m). 2.56(3H. s), 3.6-3.7{3H. m). 5.43(2H. s). 6.37(1 H, d. 
J=8Hz). 7.12(1 H, dd, J=8 and 2Hz), 7.52(1 H. d, J=2H2), 7.69(1 H. dd, J«8 and 2Hz), 7.76-7.79(2H, m). 
IR(Nujol) : 1684. 1670 cm\ 
5 Ma88:m/6 4d4(M+1). 
wp: 228-230^0. 

ExftmPte4-2 

10 Production of 1 -(2»4-dichlorobenzyl)-6-((2-hydrQxy-1 -pentane)8uHbnylcarbamoyO-2-m6%Ibenzinwlazole (1 6) 

[0125] 6-((2-Benzoyloxy-1i}entane)sulfonytearbamoyI)-1-(2,4<llcNorobenzyO-2-nieth^ (10.00 g) as 

obtained in Production Example 15 was dissolved in methanol (450 ml) by heating the mixture and cooled to room tenv 
peratura A 10 % aqueous solution of sodium hydroxide (7 ml) was added to this solution and stirred for 1 hour at room 

IS temperatura TTien, a 10% aqueous solution of sodium hydroxide (13.4 ml) was added and stirred for 80 minutes at 
SO'^C under heating. While cooling the reaction solution with ice. 1N hydrochloric add (about 50 ml) was slowly added 
thereto to adjust to pH 4-5 and methanol (about 300 ml) was removed under reduced pressure. The resulting concen- 
trated reaction solution (about 150 ml) was cooled with ice and deposited crystals were collected by filtration and 
washed successively with water (50 ml) and chlorofomi (50 ml). After drying the crystals by heating under reduced 

20 pressure, acetone (450 ml) was added thereto and reflux was conducted for 30 minutes. The solution was again cooled 
to ice temperature. Crystals were collected by filtration and dried by heating under reduced pressure. Thus, 1-(2,4- 
dichlorobemyO-6<(24^roxy-1-pentane)suHbnylcarbamoyl)-2-methy^^ (16) (6.69 g) was obtained. 

[Physlcochemical properties of Compound (16)] 

25 

[0126] 

^H-NMR (DMSO-dS. 5ppm): 0.82(3H. t J=7.2H2), 1.26-1.46(4H, m). 2.49(3H. s), 3.51(1 H. dd. J= 14. 5 and 4.1Hz), 
3.61 (1 H, dd, J=14.5 and 7.3Hz), 3,96(1 H. brs). 4.91 (1 H, brs), 5.58(2H. s). 6.43(1 H. d. J=8.4Hz). 7.32(1 H. dd, J=8.4 
30 and 1.8Hz). 7.68(1H. d. J=8.4Hz). 7.75(1H. d. J=1.1Hz), 7.80(iH, d. J=8.4Hz), 8.10(1H, s). 11.77(1H, brs). 
IR(Nujol) : 1684cm \ 
mp: 224.0-224.4°a 

35 

Synthesis of H2.4<lichloroberizyO-6-((4-hydroxy-li3entane)sulfbnynylcaft>arTK>yO-2-^ (17) 

[0127] In the same manner as In Example 1 , the desired benzimidazole (1 7) was obtained using the cartxsxyfic acid 
as obtained in Production Example 1 4 and (4-hydroxy-1 -pentane)suH6namide. 

40 

[Physicochemical properties of Compound (17)] 
[0128] 

45 ^H-NMR (CD2CI3. 8 ppm): 1.15(3H. t J=7Hz). 1.55(2H. m). 1.90(2K m). 2.58(3H.s). 3.60(2H. m). 3.80(1 H. m), 
5.44(2H. s). 6.37(1 H. d. J=8Hz), 7.1 2(1 H. dd. J=8 and 2Hz). 7.52(1 H. d. J=2Hz). 7.70(1 H. dd. J=8 and 2Hz). 7.76- 
7.79(2H, m). 8.40(1 H, brs). ^NMR (DMS0-d6. 6 ppm): 0.99(3H. d. J=6.2Hz). 1 .37-1 .47(2H. m). 1.66-1.80(2H, m), 
2.49(3H, 6). 3.50(1H. t J=7.8Hz). 3.55(1H. m). 5.58(2H, s), 6.43(1H. d. J=8.3Hz), 7.32(1H. dd. J=8.4 and 2.1Hz), 
. 7.67(1 H. d, J=8.4Hz). 7.75(1 H, d. J:=2.0Hz), 7.80(1 H. d, J=8.4Hz). 8.10(1 H, s). 1 1.84(1 H, brs). IR(Nuiol): 1694cm- 

so \ 

mp: 1 86.7-1 87.6»C. 
Mass: m/e 484(M-i-1). 

Example S2 

55 

Production of H2.4KlichiofobenzyO-6<(44iydroKy^1-pentane)sulf6nylcarbanrayl)-2-me^ (17) 
[0129] A mixture of 6K(44>enzoylGKy-1-pentane)sulfonylcart>arnoyl)-1-(2,4-dichlorobe 
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(15.0 g) as obtained in Production Example 16, sodium hydroxide (4.08 g), ethanol (80 mQ. and water (120 ml) was 
stirred for 2 hours at 80^0. After neutralizing the reaction solution with hydrochloric add, water was added thereto and 
extraction with ethyl acetate was carried out. The organic layer was washed twice with water, dried, and concentrated. 
To the residue thus ot3tained were added acetone (50 ml) and diethyl ether (75 ml). Deposited crystals were collected 

5 by filtration, washed with diethyl ether, and dried to obtain white crystals (4.2 g). F=bllowing the same method, white crys- 
tals (3.0 g) were obtained from 6-((4-benzoyloxy-1-pentane)su{fbnyl cart>ampyl)-1-(2.4-dichtorobenzyi)methylbenzimi- 
dazole (5.0 g). The crystals were combined (7.2 g) and a mixed solvent of acetone and water (acetoneAwatersS/l, 150 
ml) was added thereto and heated to eo^'C to dissolve the crystals. Water (400 ml) was added at 60^C, the solution was 
stinred for 1 hour and cooled slowly to room temperature. Deposited crystals were collected by filtration and dried to 

10 obtain 1 -(2.4-dichlorobenzyO-6-((4-hydroxy-1 •pentane)sulfonylcarbamoy[)-2-m6thytbenzimldazole (1 7) (6.2 g). 

[Physicochemical properties of Compound (17)] 
[0130] 

75 

^H-NMR (DMSO-dS, 8 j^m): 0.99(3H, d, J=6.2Hz). 1.37-1.47(2H. m). 1.66-1.80(2H. m). 2.49(3H. s). 3.50(1H, t. 
J=7.8H2). 3.55(1 H. m). 5.58(2H, s). 6.43(1 H. d. J=8.3Hz). 7.32(1 H. dd. J«=8.4 and 2.1Hz), 7.67(1 H, d. J=8.4Hz). 
7.75(1H, d. J=2.0Hz), 7.80(1H. d. J*8.4Hz). 8.10(1H, s). 1 1.84(1H, brs). 
IR(Nuiol): 1694cm ^ 
20 mp: 186.7-187.6"C. 

Example 6 

Synthesis of 1 -(2,4-dichlorobenzyO-6-((3-hydrQxy-1 -pentane)sulfonynylcarbamoyl)-2-methylbenzimidazole (1 8) 

25 

[01 31 ] In the same manner as in Exanpie 1 . the desired benzimidazole (1 8) was obtained using the cartx>xylic add 
as obtained in Production Example 14 and (3^hydrQxy-1-pentane)suH6namida 

[Physicochemical properties of Compound (18)] 

30 

[0132] 

^H-NMR (CD2CI2. 6ppm): 0.92(3H, t, J=7Hz). 1 .40-1 .90(4H, m), 2.57(3H. s). 3.6-3.8(3H. m), 5.44{2H. s). 6.36(1 H. 

d. J=8Hz), 7,11(1H. dd. J=8 and 2Hz). 7.53(1 H. d. J=2Hz). 7.69(1 H. dd. J=:8 and 2Hz), 7.76-7.79(2H, m). 8.40(1 H. 
35 brs). ^NMR (DMS0-<16, 6 ppm): 0.80(3H, t. J=7.3Hz), 1.25-1.40(2H, m). 1.64(1K m), 1.79(1H. m), 2,49(3H. s). 

3.37-3.48(1 H, m), 3.58(1 H, m). 464(1 H, m), 5.58(2H. s). 6.43(1 H, d. J=8.4Hz). 7.32(1 H. d. J=8.3Hz), 7.67(1 H. d, 

Js:8.3Hz). 7.75(1 H, s). 7.80(1 H, d, J«8.3Hz), 8.09(1 H, s), 11. 85(1 H, brs). 

IR(Nujol): 1694cm-^ 

mp: 205.5-206.0X. 
40 Mass: m/e 484(M+1). 

Example 6^2 . 

Production of l-(2,4KlichforobenzyO-6-((3-hydroxy-1-pentane)sulfonylcart>amoyO-2-methylbera (18) 

45 

[0133] An aqueous solution (65 mQ of sodium hydroxide (2.03 g) and methanol (105 ml) were added to sodium salt 
of 6K(34}enzoyloxy-1-pentane)-sulfonylcart>amoyl-1-(2,4-dichlorobenzy^ (15.55 g, 25.47 

mmol) as obtained in Production E)»mple 1 7 arxl stin-ed for 6.5 hour at 60^C. The reaction solution was cooled to room 
temperature, neutralized (pH 5) with hydrochloric add. and extracted wrtfi chloroform. Solid obtained by removing the 
50 solvent was dissolved in a mixed solvent of water (50 ml) and methanol (160 ml) under heating. About 1/2 volume of 
methanol was removed under reduced pressure and the solution obtained was allowed to stand tor one day Deposited 
crystals were collected by filtration and dried to obtain 1-(2,4-dichlorobenzyl)-6-((3-hydroxy-1*pentane)suH6nylcar- 
bamoyQ-2-methylbenzimidazole (18) (9.00 g). 

55 
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[Physicochemical properties of Compourxl (18)] 
[0134] 

5 ^H-NMR (DMS0-d6. 6ppm): 0.80(3H. t. J=7.3Hz), 1.25-1,40(2H, m). 1.64(1H m). 1.79(1H. m). 2.49(3H, s). 3.37- 

3.48(1 H. m). 3.58(1 H. m). 4.64(1 H. m). 5.58(2H. s). 6.43(1 H. d. J=8.4H2). 7.32(1 H. d, J=8.3Hz). 7.67(1 H. d. 
J=8.3Hz), 7.75(1 H, s), 7.80(1 H, d, J-8.3Hz), 8.09(1 K s). 11. 85(1 H, brs). 
IR(Nujol): 1694cmV 
mp: 205.5-206.0»C. 

10 

Exa m p le 7 

Synthesis of H2p4<lichIorobenzyO-2-methyl-6-(((E)-1-pert-1-en)sulf6nynyl(^^ (19) 

IS [01 35] In the same manner as in Example 1 . the desired benzimidazde (1 9) was obtained using the carbocylic ackj 
as obtained in Production Example 14 and (l'pent-l-en)sulfonamide. 

[Physicochemical properties of Compound (19)] 

20 [0136] 

^H-NMR (CD3OD, 6 ppm): 0.85(3H, t, J=7.4Hz). 1.44(2H. m), 2.18(2H. m), 2.51{3H, s). 5,52(2H. s). 6.48(1H. d. 
J=8.4Hz), 6.59(1H, m). 6.91(1H, rn). 7.14(1H. dd. J=8.4 and 2.2H2), 7.51(1H, d. J=2.0H2), 7.61(1H, d, J=8.5Hz), 
7.73(1 H, dd. J==8.5 and 1.6Hz). 7.87(1 H, s). 
25 IR(Nujol) : 1674cm 
mp:243-245«C. 

Ey^mplQ 8 

30 Synthesis of 6-(benzenesuKbnylcarbamoyl)-1 -(2,4-dichlorobenzyl)-2-methylbenzjmidazole (20) 

[0137] In the same manner as in Example 1 . the desired benzimidazoje (20) was obtained using the carboxylic acid 
as obtained in Production Example 1 4 and benzenesulfonamide. 

35 [Physicochemical property of Compound (20)] 

[0138] 

^H-NMR (DMS0-d6): 2.50(3H.s). 5.58(2H,s), 6.41(1H,d.J=8.5Hz), 7.31(1H.d.J=8.4Hz). 7.59-7.76(6H.m). 
40 7,98(2H,d.J=7.9Hz). 8.06(1H.s), 1 2.38(1 H,brs). 
IR:1684cm^ 
vnp: 230.5-234,0^C. 

Example 9 

45 

Synthesis of 6KN'4>utanesutf6nylhydrazinocaibampyl)-1-(2.4Kiichlorobenz^^^ (21) 

[0139] In dehydrated dichloromethane (5.0 were dissolved 1-(2.4-dichlorobenzyl)^(hydrozinocartx)nyi)-2- 
methylbenzimidazole (246 mg) as obtained in Production Example 8 and triethylamine (0.196 ml). n-Butanesutfonyl 
so chloride was further added dropwise thereto at room temperature. After stirring for 2 hours, the reaction mixture was 
extracted using chlorofam and water. The organic layer was dried over magnesium sulfate and emporated to dryness 
under reduced pressure. The resulting residue was purified by thin-layer chromatography (chlorcformAnethanol = 30/1 
as a developing solvent) and further by recrystalfization from ethyl acetate to yield 6-(N'4xjtanesuHbnylhydrazinocar- 
bamoyO-1-(2,4<lichlorobenzyl)-2-methyIbenzimidazole (21) (76 mg) as coloriess crystals. 

55 
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[Physicochemical properties of CompourKi 21] 
[0140] 

5 mp: 208-210^0. 

^H-NMR (DMSO-dS): 0.97(3H. t. J=:6Hz). 1.53(2H. m). 1.92(2H. m). 2.60(3H. s), 3.55(2H. t J=Hz). 5.42(2H. s). 
6.30(1H, d. J=8Hz), 7.10(1H. d. J=8Hz). 7.52(1H, s), 7.72{1H. s), 7.84{2H. s). 

Example 10 

10 

Synthesis of 6-((n4»jty1amlnosulforiyl)cart)amoyO-H2,4<lic^lorobenzyl)-2-meth^ (22) 

[0141] In the same manner as In Production Example 8. 6-((n-butylaminosulibnyl)cart)amoyO-1-(2.4-dichloroben- 
zyl)-2-methylbenzimidazole (22) was'obtained as colortess crystals (271 mg) from 6-cart)Qxy-1 -(2.4<llchlorobenzyl)-2- 
15 methylbenzlmldazole (200 mg) and N-(n-lxjtyl)siilfamlde (182 mg). 

[Physicochemical property of Compound (22)] 

[0142] 

20 

^H-NMR (DMSOdS): 0.78(3H, t J=6Hz), 1 .24(2H. m). 1 .42(2H. m). 2,52(3H. s), 2,90(2H. m), 5.59(2H. s). 6.48(1 H. 
d, J=8Hz). 7.33(1 H, d. J=8Hz), 7.64-7.83(4H, m), 8.08(1 H. s). 

Synthesis of H2,4KJichlaobenzyO-2-methyl-6-[N'-(4MTiethylphenylsulfbnyOureido]benzimid (23) 

[0143] 6-Amino-1-(2,4-dichlorobenzyl)-2-methytbenzimida2o!e (60 mg) as obtained in Production Example 10 was 
dissolved in dehydrated 1,4<iioxane (1.0 ml) and (4-methylphenylsulfonyl)isocyanate (46 mg) was further added 
30 thereto. After the mixture was stirred at room temperature for 1 hour, crystals precipitated were collected filtration 
and washed with 1.4<Jioxane to obtain 1-(2.4-dichlorobenzyQ-2-methyt-6-[N*-(4-methytphenylsuH6nyQureido] benzimi- 
dazole (23) as white powder (95 mg). 

[Physicochemical property of Compound (23)] 

35 

[0144] 

^H-NMR (DMS0-d6): 2.37{3H. s), Z42(3H, s). 5.42(2H. s), 6.46(1H, d, J=8Hz), 7.00(1H. d, J=8Hz). 7.29(1H. d. 
J«8Hz), 7.35-7.47(4H. m), 7.70(1H. s), 7.80(2H, d. J=:8Hz), 8.76(1 H, s). 

40 

Example 12 

Synthesis of 1 -(2.4<iichlorobenzyl)-2-methyl-6-(N'-phenylureido)benzlmidazole (24) 

45 [0145] In the same manner as in Example 11. 1-(2.4-dlchlorabenzyl)-2-methyl-6-(N*-phenylureido)benzlmldazole 
(24) (177 mg) was obtained from 6-amino-1-(2.4-(fichlorobenzy1)-2-methyibenzimidazole (157 mg) and phenylisocy- 
anate (0.06 ml). 

[Physicochemical property of Compound (24)] 

so 

[0146] 

^H-NMR (DMSO-d6): 2.44(3H. s). 5.44(2H. s), 6.50(1H, d. J=8Hz), 6.93(1H, t. J=8Hz). 7.08(1H, d. J=8Hz). 
7.25(2H. t. J=8Hz). 7.34(1H. d, J=8Hz). 7.41(2H. d, J=8Hz). 7.49(1H. d. J=8Hz). 7.59(1H. s). 7.75(1H. s), 8.58(1H. 
55 s), 8.67(1 H.S). 
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Example 13 

Synthesis of H2-chloro-4-(trifiuorom6thyObenzyQ-2-m6thyl-6-(1-pen^ (25) 

5 [0147] In the same manner as In Example 1 , 1 -(2-chloro-4-(trif luoromethyi)benzyO-2-methyl-6-(1 -pentanesuHonyl- 
carbamoyQbenzlmlciazole (25) was obtained as white crystals (210 mg) from 6-cart)Qxy-l-(2-<;hloro-4-(trifluorome* 
thyl)benzyl)-2-methylbenzin^azole (200 mg) as obtained in Production Example 13 and 1-pentanesulf6namide (123 
mg). 

10 [Physicochemical properties of Compound (25)] 
[0148] 

^H-NMR (DMSOdS): 0.90(3H. t J=8Hz). 1.20-1.40(4H. m). 1.62-1 .72(2H. m), 2.50(3H, s), 3.49(2H. t. J=8H2). 
75 5.70{2H, s). 6.56(1H, d. J«8Hz). 7.62(1H, d. J=8Hz), 7,70(1H, d, J=8Hz). 7.82(1H, d, J«8Hz). 8.13(1H. s), 8.12(1 H. 

s). 

Mass(ESI):nVi500(M-H). 
Ex^l^ 14 

20 

Synthesis of H2-<rfiloro-4-(trifluoromethyOben2yl)-2-methyl-6-(((E)-1iDent-1-en)sulfonylcart5^^ (26) 

[0149] In the same manner as In Example 1 , 1 -(2-chloro-4-(trif lix)romethyI)ben2yl)-2-methyl-6-({(E)-1 -pent-en)sul- 
fbnylcarbamoyl)ben2imidazole (26) was obtained as white crystals (192 mg) using 6-cartx)xy-1-(2-chloro-4-(trifluor- 
25 omethyObenzyQ-2-methylbenzimidazole (200 mg) as obtained in Production Example 13 and (1-penta-1- 
en)sulfonamtde (121 mg). 

[Physicochemical properties of Compound (26)] 

30 [0150] 

^H-NMR(DMS0-d6): 0.84(3H. t. J=8Hz), 1 .36-1 .49(2H. m). 2.21(2H. q. J=7H2). 2.50{3H, s). 5.67(2H, s), 6.54(1H, 
d. J=8Hz), 6.73{1H, d, J=14Hz). 6.80-6.90(1H. m), 7.60(1H, d. J=8Hz). 7.68(1H. d. J=8Hz). 7.78{1H. d, J=8Hz). 
8.00(1H,s). 8.07(1 H.s). 
35 Mass(ESI): m/z 498(M-H). 

Example 15 

Synthesis d H2,4KJichlorobenzyO-2-methyl-6K(E)-2-phenylethenylsulf6nyl^^ (27) 

40 

[01 51 ] In the same manner as in ExampI e 1 . the desired benzimidazole (27) was obtained using the carfcxaxylic acid 
as obtained in Production Example 14 and (E)-2-phenylethenyisulfbnamide. 

[Physicochemical properties of Compound (27)] 

45 

[0152] 

^H-NMR (DMSO^. 6 ppm): 2.46(3H, s). 5.57(2H. s). 6.42(1 H. d. J*8.4Hz), 7.31 (1H. d. J=8.4Hz), 7.41-7.52(4H. 
m). 7.61-7,68(2H, m), 7.72-7.82(4H. m). 8.11(1H, s). 12.17(iH, brs). 
so IR(Nujol):1674cm^ 
mp: 291-293<'C. 



55 



30 



EP(K)1 020452 fhttp://www.Qetthepaten tcom/Login .dog/Ssflfe/FetchyEPOQi 020452.cpc?fromCache=1 oart=maintootbar=bottDm] 



Page 31 of 97 



EP1020452A1 

Production Example 18 
< First Step) 

5 Production of ethyl 4-(acetylanrtino)'3-{(2K*iloro-4-phenylbenzyl)amlno)benzoate 

[0153] In the same manner as in Production Example 1. the desired compound (3.10 g) was obtained from ethyl 4- 
(ac6tylamino)-3^nobenzoate (2.22 g). 2-chloro-4-phenyIbenzyl bromide (3.37 g), and potassium carbonate (1 .66 g). 

10 [Physicochemical property of the compound] 

[0154] 

^H-NMR (CDCI3, 6 ppm): 1.36(3H, t, J=:7.1H2). 1.92(1H. brs). 2.23(3H, s), 4.2-4.6(5H, m). 7,37(1H. t J=7.3Hz). 
IS 7.41-7.58(9H,m),7.64(1H,S). 

(Second and Third Steps) 

Production of 6Katfboxy-1-(2-chIoro-4-phenylbenzyO-2-melhylben2imidazole 

20 

[0155] Following the methods of Production Example 3 and Production Example 5 successively, the desired com- 
pound (2.50 g) was obtained from ethyl 4-(acety}amino)-3>((2-chloro-4-phenylbenzyQamino)benzoate (3.00 g) via 1-(2- 
chloro'4-phenyIbenzyt)-6-(ethoxycarbonyi)-2-methytbenzimidazole. 

25 [Physicochemical property of the compound] 

[0156] 

^H-NMR (DMSOkIS. 5 ppm): 2.68(3H. s). 7.76(2H, s), 6.79(1H. d. J=8.1H2). 7.38(1H. t. J=7.2Hz). 7.45(2H, t), 
30 7.56(1 H, dd. J=1.7 and 8.1Hz), 7.67(2H, d. J=7.4Hz). 7.76(1 H. d. J=8.5Hz). 7.86(1 H. d, J=1.7H2), 7.93(1 H, d, 
J=8.5H2). 13.0(1H, brs). 

Example 16 

35 Synthesis of 1 -(2-chloro-4-phenylbenzyl)-2-methyl-6-(1 -pentanesulfonyicarfoamoyObenzimidazole (28) 

[0157] In the same manner as in Example 1 . the desired benzlmidazole (28) was obtained using the cartx)xytic add 
as obtained in Example 18 and 1-pentanesulfonamide. 

40 [Physicochemical properties of Compound (28)] 

[0158] 

^H-NMR(DMSad6,6ppm):0.80(3H,t J=7.3Hz), 1.20-1.28(2H. m), 1.31-1.38(2H, m), 1.63-1.71(2H. m), 2.54(3H. 
45 s). 3.49(2H. t J=7.7Hz). 5.65(2H. s). 6.50(1 H. d. J=8.2H2). 7,39(1 H. t J=7.1Hz). 7.46(2H. t. J=7.6H2). 7.54(1 H. dd, 
J=8.0 and I.6H2), 7.66(2H. d. J=:7.5Hz), 7.70(1H. d, J=8.6Hz), 7.81(1H, dd. J=8.5 and 1.3Hz). 7.87(1H, d, 
J=1.8Hz), 8.15(1H, s). 1 1.89(1 H. s). 
IR(Nujol):1683cm:\ 
mp: 210-212.5*0. 

so 

Example 17 

Synthesis of H2-chloro-4-phenylbenzyO-2-nrielhyI-6-(((E)-1-pent-1-en)suHbnylcarban^ (29) 

ss [0159] In the same nianner as in Exaniplel. the desired benzimidazole (29) was obtained usi ' 
as obtained in Production Example 18 and (1 -pent-1-en)suHbnanrBde. 
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[Physicochemicat properties of Compourxl (29)] 
[0160] 

5 ^H-NMR {DMS0-d6. 6 ppm): 0.84(3H, t J=7.3H2). 1.38-1.47(2H. m). 2.21(2H, quartet. J=7.0Hz), 2.52{3H. s), 

5.63(2H. s). 6.47(1H. d. J=aiHz), 6.75(1H. d. J=15.2H2). 6.82-6.88(1H. m). 7.38(1H. t J=7.2Hz). 7.45(2H, t, 
J=7.6Hz). 7.52(1H. d. J=8.0Hz). 7.65(2H, d. J=7.8Hz). 7.68(1H. d. J=8.6Hz), 7.78(1H, d. J=a6Hz). 7.86(1H. s). 
8.12(1H.s).12.00(1H. brs). 
IR(Nujol): 1672 cm'^ 

10 mp: 234-235*0. 

Exampte 18 

Syrithesisof H2<Jhloro-4^)henyIbenzyO-2-methyl-6-((4Hneth^ (30) 

IS 

[0161] In the same manner as in Example 1 . the desired benzimidazole (30) was obtained using the carboxylic acid 
as obtained in Production Example 18 and (4-methylbenzene)sulfc)namtde. 

[Physicochemlcal properties of Compound (30)] 

20 

[0162] 

^H-NMR(DMS(>d6, 6 ppm): 2.35(3H. s). 2.51(3H. s), 5.63(2H. s). 6.46(1H. d, J=8.1Hz), 7.37-7.40(3H. m), 
7.45(2H. t J=7.6Hz). 7.51(1H. dd. J=8.0 and 1.6Hz). 7.63-7.67(3H, m), 7.72(1H, dd. J=8.5 and 1.4Hz). 7.83- 
2S 7.87(3H, m), 8.08(1 H. d. J=1 .2Hz). 12.33(1 H. brs). 
IR(Nujol):1682cm^ 
mp: 251 .8-252.3*0. 

Exampte 19 

30 

Synthesis Of 1-(2-chloro-4i)henylbenzyO-2-methy!-6-((E)-phenyIelhen^^ (31) 

[0163] In the same manner as in Example 1 , the desired benzimidazole (31) was obtained using the carboxylic acid 
as obtained in Production Example 18 and ((E)-2-phenylethenyl)suH6namide. 

3S 

[Physicochemlcal properties of Compound (31)] 
[0164] 

40 ^H-NMR (DMS0<I6. 6 ppm): 2.52(3H. s). 5.63(2H. s), 6.46(1H. d. J=8.1Hz). 7.36-7.47(6H. m). 7.50(1H, s). 
7.51(1H. d. J=8.7H2). 7.60(1H. d, J=15.5Hz). 7.64(2H, d, J=8.6H2). 7.67(1H, d, J=8.6Hz), 7.73(2H. d. Js6.9Hz). 
7.80(1H. d. J=8.6Hz). 7.85(1H. s). 8.15(1H, s). 12.15(1H, brs). 
IR(NujoO:1677cm^ 
mp: 267-268*0. 

45 

SfflrTTPleaQ 

Synthesis d H2K*iIoro-4i:rfienylbenzyO-6-((5^rfik)rothiophen-2-yOsuH^ (32) 

so [0165] In the same manner as in Example 1 . the desired benzimidazole (32) was obtained using the cartxixylic acid 
as obtained in Production Exanple 18 and (5H:hlorothiophen-2-yl)sutfbnamide. 

[Physicochemlcal properties off Compound (32)] 

55 [0166] 

^H-NMR (DMS0-d6, 6 ppm): 2.61(3H. s). 5.71(2K s). 6.63(1K d. J=7.8Hz), 7.16(1H. d. J=4.0Hz), 7,38(1H, t. 
J=72Hz). 7.45(2H, t J=7.6Hz). 7.53(1H. d. J=8.1Hz). 7.56(1H, brs), 7.66(2H. d. J=8.6Hz), 7.70(1H. d. J=8.6Hz), 
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7.86(1H. d. J=1.5Hz), 7.89(1H, d, J=a4Hz), 8.13(1H. s). 
IR(Nujol): 1691 cm-'', 
np: 292-293<'C. 

5 Pfodwtion Example 19 

<RrstStep) 

Production of ethyl 4-(acetylarrano)-3-((4-bromo-2-chlorobenzyO amino)benzoate 

10 

[0167] In the same manner as in Production Example 1 . the desired compound (3.00 g) was obtained from ethyl 4- 
(aoetylamino)-3-aminobenzoate (2.22 g). 4-bromo-2-chlorobenzyl bromide (2.60 g), and potassium carbonate (1 .66 g). 

[Physicochemical property of the compound] 

15 

[0168] 

^H-NMR (DMS0-d6, 6 ppm): 1.23(3H. d. J=7.1Hz). 2.10(3H. s), 4,18{2H, q. Ja7.1Hz), 4.39(2H. d. J«5.8Hz), 
6.05(1H, t J=5.8Hz). 6.89(1H. d, J=1.7Hz), 7.19(1H. dd, J--*1.7 and a2Hz). 7.35(1H. d. J=8.3H2). 7.40(1H d. 
20 J=8.2Hz), 7.50(1H, dd, J«1.8 and 8.3Hz). 7.75(1H, d. J=:1.7Hz). 9.38(1H, s). 

< Second and Third Steps) 

Production of 1-(4-bromo-2-chtorobenzyl)-6-carbOKy-2-methyt benzimidazole 

25 

[0169] Following the methods of Production Example 3 and Production Example 5 successively, the desired com- 
pound (2.03 g) was obtained from ethyl 4-(acetylamino)-3-((4-bronTO-2-chlorobenzyOamino)benzoate (3.00 g) via 1-(4- 
bromo-2-chlorobenzyl)-6-(ethoxycartx)nyO-2-methylbenzimidazole. 

30 [Physicochemical property of the compound] 

[0170] 

^H-NMR (DMSO-dS. 6 ppm): 2.50(3H, s). 5.58(2H. s), 6.45(1 H, d. J=8.4Hz), 7.45(1 H. dd. J=2.0 and 8.4H2), 
35 7.63(1H. d. J=8.4Hz). 7.80(1H. dd. Jsl.4 and 8,4Hz). 7.84(1H. d, J=2.0Hz). 7.97(1H. d. J=1.4Hz), 12.7(1H. brs). 

Example 21 

Synthesis of H44)romo-2K;hlorobenzyl)-2-methyl-6-(((E)-1-pert-1-en)suHbnylc^ (33) 

40 

[01 71 ] In the same manner as in Example 1 , the desired benzimidazole (33) was obtained using the carboxyiic add 
as obtained in Production Example 19 and (1-pent-1-en)suKbnam!de. 

[Physicochemical properties of Compound (33)] 

4S 

[0172] 

^H-NMR (DMSOde, 6 ppm): 0.85(3H. t. J=7.3Hz), 1.40-1.47(2H. m). 2.22(2H, quartet, J=7.0H2), 2.48(3H, s), 
5.55(2H. s). 6.34(1H. d. J=8.4Hz), 6.75(1H. d. J=15.2Hz). 6.82-6.88(1H, m), 7.44(1H, d. J=8.4Hz). 7.66(1H, d. 
so J«=8.4Hz). 7.77(1H, d. J==8:4Hz), 7.85(1H. s), 8.06(1H. s), 11.95(1H, brs). 
IR(Nujol):1678cm'^ 
mp: 254-255*»C. 

gxanpl^ 22 

55 

Synthesis d H4^)romo-2K;hk)robenzyl)-2-methyl^(4^Tle^ (34) 
[0173] In the same manner as In Example 1 , the desired benzinvdazole (34) was obtained using the caitxsxylic add 
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as obtained In Production Example 19 and 4-methyibenzenesuHbnamide. 
[Physicochemtcal properties of Compound (34)] 
5 [0174] 

^H-NMR (DMSOde, 8 ppm): 2.37(3H, s). 2.47{3H. s), 5.54(2H, s). 6.32(1H. d. J=8.4Hz). 7.40(2H, d, J=8.2Hz). 
7.43(1H, dd. J=8.5 and 1.8Hz), 7.63(1H. d. J=8.5Hz). 7.71(1H d. J=8.4Hz). 7.84-7.88{3H. m), 8.04(1H. s). 
12.31(1 Kbrs). 
10 mp:245-246*'Q 

Synthesis of H4*romo-2^hlorobenzyO-2-methyl-6K(E)-2i3henylethen^ (35) 

75 

[0175] In the same manner as in Example 1 , the desired benzimidazole (35) was obtained using the carboxylic acid 
as obtained in Production Example 1 9 and ((E)-2-phenylethenyl)sulfbnamide. 

[Physicochemical properties of Compound (35)] 

20 

[0176] 

^H-NMR(DMS(>d6, 8 ppm): 2.47(3H, s), 5.54(2H. s), 6.34{1H. d. J=8,4Hz), 7.41 -7.45(4H, m). 7.48(1H. d. 
J=15.5Hz), 7.62(1 H, d, J=15.4Hz). 7.65(1 H, d, J=8.5Hz). 7.75(2H. d. J=78Hz). 7.79(1 H. d. J=8.6Hz). 7.85(1 H, d. 
25 J=1.8Hz), 8.10(1H, s), 12.18(1H, brs). 
IR(Nujol):1672cm-V 
mp:292.5-293.5'»C. 

Example 24 

30 

Synthesis of H44>ronrK>-2KJhlorobenzyl)-6-((5Krfilorothiophen-2-yOsulfo (36) 

[0177] In the same manner as in Example 1 , the desired benzimidazole (36) was obtained using the carboxylic acid 
as obtained in Production Example 19 and (5-chlorothiophen-2-yl)sulfbnamidi8. 

35 

[Physicochemtcal properties of Compound (36)] 
[0178] 

40 ^H-NMR(DMS0-d6. 6 ppm): 2.55(3H, s). 5.62(2H. s). 6.48(1H, d. J=8.5Hz), 7.18(1H, d, J=4.0Hz), 7.44(1 H. dd. 
J=8.3 and 1.8Hz). 7.57(1 H, s), 7.68(1 H. d, J=8.6Hz), 7,85-7.88(2H. m), 8.07(1 H. s). 
IR(Nujol):1692cm\ 
np:308-309'C. 

45 Production Example 20 

< First. Second and Third Steps) 

Production of H4-(benzylaxybenzyO-2K:hlorobenzyO-6H:arboxy-2-methylbenzimidazole 

so 

[01 79] Following the methods of Production Example 1 . Production Example 3. and successively Production Exam- 
ple 5. the desired compound (0.50 g) was obtained from ethyl 4-(acetylamino)-3-aminobenzoate (0.74 g). 4-(benzyloxy- 
benzyl)-2-chlorobenzyl chloride (1.07 g). potassium carbonate (0.55 g) and sodium iocfide (0.25 g) via ethyl 4- 
(acetylantino)-3K(4KbenzytQxyberucyO-2-chk>robenzyl)amino)benzoate and 1-(4-(benzyk>xybenzyQ-2-chlorobenzyl)-6- 
55 (ethQxycarbonyO-2-methylbenzimidazole. 
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[Physicochemical property of the compourKq 
[0180] 

5 ^H-NMR {DMS0-CI6. 8 ppm): 2.55(3H. s), 5.09(2H, s), 5.55(2H, s). 6.62(1 H. d, J=8.8Hz), 6.92(1 H. dd. J=2.2 and 

8.8Hz), 7.22(1H. d. J=2.2Hz). 7.29-7.42(5H, m). 7.63(1H, d, J=a8Hz). 7.80(1H. dd. J=1.3 and 8.8H2), 7.97(1H, s), 
12.76(1Kbrs). 

Example 25 

10 

Synthesis of 1 •(445en2ylQxy-2-<*iloroben2yl)-2-methy!-6-(1 i^entanesulfbnylcartjamoyObenzi (37) 

[0181 ] In the same manner as in Example 1 , the desired benzimidazoie (37) was obtained using the carfooxylic acid 
as obtained in Production Example 20 and 1-pentanesuHbnamide. 

15 

[Physicochemical properties of Compound (37)] 
[0182] 

20 ^H-NMR (DMSOde, 6 ppm): 0.81(3H, t. J=7.2Hz). 1.22-1.38(4H. m). 1.64-1.72(4H. m), 2.49(3H. s), 3.49(2H. t. 
J=:7.7Hz). 5.09(2H, s). 5.51 (2H, s), 6.46(1 H, d, J=8.7Hz). 6.90(1 H, dd. J=8.7 and 2.5Hz). 7.24(1 H. d. J=2.5Hz). 
7.31 (1H. t. J=7.0Hz). 7.34-7.42(4H, m). 7.66(1 H, d, J=8.4Hz), 7.79(1 H, d, J=8.4Hz). 8.09(1 H, s), 1 1.88(1 H. brs). 
IR(Nujol) : 1681 cm'^ 
mp-r 190.5-191 .5«C. 

Exqmpl^2g 

Synthesis of 1-{445enzylQxy-2Kii!orobenzyO-2<n€4hyl-6-{(4-methylbenzene)sulfbnyicart)anK>yOte^ (38) 

30 [0183] In the same manner as In Example 1 , the desired benzimidazoie (38) was obtained using the cartxxxylic acid 
as obtained In Production Example 20 and (4-methylbenzene)sutfbnamide. 

[Physicochemical properties of Compound (38)] 

35 [0184] 

^H-NMR (DMS0-d6, 5 ppm): 2.37(3H. s). 2.47(3H, s). 5.08(2H, s), 5.49(2H. s), 6.43(1 H. d. J=8.7Hz). 6.88(1 H. dd. 
J=8.7 and 2.5Hz). 7.23(1 H, d, J=2.6Hz). 7.30-7.42(7H. m), 7.61 (1H. d, J«8.5H2). 7.70(1 H, dd, J=8.5 and 1.6Hz), 
7.85(2H. d, J=8.3Hz). 8.02(1 H, s), 12.35(1H, brs). 
40 IR(Nujol):1710cm\ 
mp:235.5-236.5«C. 

Ex^rnplQ 27 

45 Synthesis of 6-((5-bromo1hiophen-2-yl)suH6nyicart)amoyO-1 -(2.4-dichlorobenzyl)-2-methylbenzimidazole (39) 

[0185] In the same manner as in Example 1 , the desired benzimidazoie (39) was obtained using tfie cartxixylic add 
as obtained in Production Example 14 and (5-bromothiophen-2-yl)8ulfonamld& 

50 [Physicochemical properties of Compound (39)] 

[0186] 

^H-NMR (DMS0-d6, 6 ppm): 2.56(3H, s). 5,64(2H, s). 6.56(1H, d, J=8.0Hz). 7.28(1H, d, J=4.0Hz). 7.32(1H. dd, 
55 J=8.4 and 2.1Hz). 7.54(1H, d. J»1.6Hz), 7.69(1H. d, J=8.5Hz). 7.75(1H, d. J=2.2H2). 7.86(1H. d. J=7.7Hz). 
8.08(1 H. 8). 

IR(NujoI): 1699. 1683 cmV 
mp:302-303<>C. 
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Sample 88 

Synthesis of 6K(5-bronrK)thlophen-2-yl)sulfbny!carbamoyl)-1-^^ (40) 

5 [0187] In the same manner as in Example 1 . the desired benzimidazole (40) was obtained using the carboxylic acid 
as obtained in Production Example 18 and (5-bromothiophen-2-yl)sulfonamide. 

{Physicochemical properties of Compound (40)] 

10 [0188] 

^H-NMR (DMS0-d6. 6 ppm): 2.61(3H. s), 5.71{2H, s). 6.63(1H, d, J^S.OHz). 7.26(1H. d, J=4.0Hz). 7.38(1H. t. 
J=7.3Hz). 7.45(2H. t. J=7.6Hz). 7.51-7.54(2H. m). 7.66{2H. d. J=7.5Hz). 7.71(1H. d. J=8.6Hz), 7.86(1H. d. 
J=1.7Hz), 7.89(1 H, d. J=8.7Hz). 8.14(1 H, s). 
IS IR{NujoI): 1700, 1684 cm*^ 
mp: 280-28rC. 

PrpClMfftiQnBcOTPtegl 

so (Rrst, Second and Third Steps) 

Production of 6-caiboxy-1-(2-chloro-4-(cyciohexylmethyloxy) benzyl)-2-methylbenzlmidazole 

[0189] Following the methods of Production Exanple 1, Production Example 3, and Production Exan^ple 5. the 
25 desired compound (0.52 g) was obtained from ethyl 4-(ac6tylamino)-3-amtnobenzoate. (0.333 g). 2-chloro-4-(cyclohex- 
ylmethyloxy)benzyl chloride (0.49 g), potassium carbonate (0.25 g), and sodium iodide (0.15 g) via ethyl 4- 
(acetylamino)-3-((2-chloro-4-(cyclohexylmethyloxy)benzyl)amino) benzoate and 1-(2-chloro-4-(cyclohexylmethyl- 
Qxy)benzyO-6-(ethoxycarbonyl)-2-methylbenzimldazole. 

30 [Physicochemical property of the compound] 

[0190] 

^H-NMR (DMSOde. 6 ppm): 1.00(2H, m). 1.21(3H, m). 1.6M.83(6H, m), 2.52(3H. s), 3.75(2H, d. J=6.4H2). 
35 5.51(2H, s). 6.55(1H. d, J=8.7Hz), 6.81(1H. dd. J=2.4 and 8.6Hz), 7.10(1H, d. J=2.4Hz). 7.61(1H. d. J=8.4Hz). 
7.78(1H, dd. J=:1.4 and 8.4Hz). 7.94(1H, s), 12.70(1H, brs). 

Example 29 

40 Synthesis of 1 -<2-chloro-4-(cyclohexylmethylQxy)benzyl)-2-methy1-6-(1 -pentanesulfonylcart)amoyl)benzimidazole (41 ) 

[0191] In the same manner as in Example 1 . the desired benzimidazole (41) was obtained using the carboxylic acid 
as obtained in Production Example 21 and l-pentanesuKdnan^e. 

45 [Physicochemical properties of Compound (41)] 

[0192] 

^H-Nfi/1R(DMS<><16, 5ppm): 0.81(3H. t J=7.3Hz). 0.95-1.03(2H. m), 1.11-1.39(5H. m). 1.60-1.78(8H. m), 2.49(3H. 
so s). 3.49(2H. t J=7.7Hz), 3,75(2H. d, J=6.4Hz). 5.50(2H, s). 6,44(1 H. d. J=8.7Hz). 6.80(1 H. dd. J=8.7 and 2.6Hz). 
7.12(1H, d. J=2.6H2). 7.66(1H. d. J=8.5Hz). 7.78(1H, dd. J=8.5 and 1.7Hz). 8.09(1H. d. J=1.3Hz). 1 1.86(1H, brs). 
IR{Nujol): 1700. 1666 cm*\ 
np: 184-185"C. 
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Example 30 

Synthesis of 1-(2K;hloro-4-(cydohe)(ylm6thytQxy)benzyO-2Hn6thyl-^^ 
zole (42) 

5 

[0193] In the same manner as in Example 1 , the desired benzinfiidazole (42) was ot>tained using the caitoxyfic acid 
as obtained in Production Exanple 21 and (4Hmethyfbenzene)suHbnanrtide. 

[Physicochemicai properties of Compound (42)] 

10 

[0194] 

^H-NMR (DMSO-dS, 6 ppm): 0.95-1.04(2H. m). 1.09-1.26(3H. m), 1.60-1.79(6H, m). 2.37(3H, s), 2.47(3H. s), 
3.75(2H, d. J=6.4Hz). 5.49(2H, s). 6.41(1 H, d, J=8.6Hz), 6.79(1 H, dd. Je8.6 and 2.5H2), 7.11(1H, d, J=2.6H2). 
IS 7.41(2H, d. J*8.2Hz). 7.62(1H, d. J=8.5Hz), 7.70 (1H, d, J=8.0Hz). 7,86(2H. d. J=8.2Hz). a04(1H, s), 12.30(1H. 
brs). 

IR(Nujol): 1698 cm"\ 
mp: 228-230^0. 

20 Exfi^rytp|e31 

Synthesis of 6-((5^lorothiophen-2-yOsufffonylcart)anrioyO-1-(2.4<licNor^^ (43) 

[01 95] In the same manner as in Example 1 . the desired benzimidazole (43) was obtained using the ccutxsxylic add 
25 as obtained in Production Example 14 and (5-chlorothiophen-2-yOsulfonamid& 

[Physicochemicai properties of Compound (43)] 

[0196] 

30 ' 

^H-NMR (DMS0<I6. 5 ppm): 2.57(3H. s), 5.65 (2H; s). 6.59(1H, d. J=a4Hz), 7.19(1H, d, J=4.1Hz). 7.32(1H. dd. 
J=8.4 and 2.1Hz). 7.60(1H. d, J=3.6Hz), 7.70(1H, d, J=8.5Hz), 7.76(1H. d. J=2.1Hz), 7.88(1H. d, J=8.7Hz), 
8.10(1H.s). 

IR(Nujol): 1700, 1684 cm-^ 
35 mp:301-302*»C. 

Example 32 

Synthesis of H44>romo-2-chlorobenzyO-6K(54xonfiothlophen-2-y08uHbnylcarb (44) 

40 

[01 97] In the same manner as in Example 1 , the desired benzimidazole (44) was obtained using the cartxixylic add 
as obtained in Production Example 19 and (543romothiophen-2-yi)sul1bnamide. 

[Physicochemicai properties of Compound (44)] 

45 

[0198] 

^H-NMR (DMS0-d6, 5 ppm): 2.55(3H. s). 5.62(2H, s), 6.49(1H, d, Js8.3Hz). 7.29(1H. d. J=4.0Hz); 7.44(1H. dd. 
J=8.4 and 1.9Hz). 7.55(1 H. d. J:=3.9Hz), 7.69(1 H. d. J=8.5Hz). 7.85-7.88(2H. m). 8.09(1 H. s). 
so IR(Nujol): 1700. 1684 cm ^ 
mp: 310.5-31 LS^C. 

Example 33 

55 Synthesis of 1 -(2,4KJichlaobenzyO-2HTiethyl-6-((4-viny{benzene)suHbnylcart>am(^benzi (45) 

[01 99] In the same manner as in Example 1 , the desired benzimidazole (45) was obtained using the cartxixylic add 
as obtained in Production Exarrple 14 and (4-vinyfbenzene)suHbnantide. 
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[Physicochemicai properties of Compound (45)] 
[0200] 

5 ^H-NMR (DMS0-d6, 6 ppm): 2.47(3H. s), 5.45(1H, d. J=11.0Hz). 5.57(2H. s), 6.01(1H, d. J=17.7Hz). 6.41(1H, d. 

J=8.4H2). 6.81 (1H. dd, J=17.7 and 11.0Hz). 7,30(1 H, dd, J=8.4 and 2.0Hz). 7.64(1 H, d. J=8.5Hz). 7.67-7.74(4H, 
m). 7.93(2H, d. J=8.4Hz), 8.05(1 H. s). 
IR(Nujol):1683cm^ 
mp: 213-214'C. 

10 

EyanTPle34 

Synthesis of H2<hIoro-44}romobenzyl)-2-methyl-6-((4-vinyfbenzene)8utfonylcart>an^ (46) 

15 [0201] tn the same manner as in Example 1 , the desired benzimidazole (46) was obtained using the carboxylic acid 
as obtained in Production Example 19 and (4-viny{benzene)8uH6namide. 

[Physicochemicai properties of oonrpound (46)] 

20 [0202] 

^H-NMR (DMSO-d6, 6 ppm): 2.46(3K s). 5.45(1 H. d. J=1 1.0Hz). 5.55(2H. s). 6.01 (IH. d, J=17.6Hz). 6.33(1 H. d. 
J=8.4Hz). 6.81(1H. dd, J»17.6 and 11.0Hz). 7.43(1H. dd, J=8.4 and 2.0Hz). 7.64(1H. d. J=8.5Hz). 7.67-7.73(3H. 
m). 7.85 (1H, d. J=2.0Hz), 7.93(1 H. d. J=8.4Hz). 8.05(1H. d. J=1.3Hz). 
25 IR(Nujol):1683cm^ 
mp:241-243*»C. 

Example 35 

30 Synthesis of 1 -(2<hloro-4iDhenylbenzyO-2-methyl^-((4-vinylbenzene)sulfonylcarbamoyl)benzinwl^^ (47) 

[0203] In the same manner as in Exanple 1 . the desired benzimidazole (47) was obtained using the carboxylic acid 
as obtained in Production Example 18 and (4-vinylbenzene)sulfbnamide. 

35 [Physicochemicai properties of Compound (47)] 

[0204] 

^H-NMR (DMSOde. 6 ppm): 2.51(3H. s). 5.42(1H. d. J=1 1.0Hz), 5.62(2H. s). 5.97(1H, d. J=17.7Hz). 6.46(1H. d. 
40 J=8.1 Hz). 6.78(1 H. dd. J=1 7.6 and 1 0.9Hz). 7.37(1 H. t. J=7,1 Hz). 7.44(2H, t J=7.5Hz). 7.51 (1 H, d. J=8.2Hz). 7.59- 
7.69(5H. m). 7.74(1 H, d. J=8.5Hz), 7.84(1 H. s). 7.91 (2H, d, J=8.3Hz). 8.07(1 H. s). 
IR(NujoO:1694cm*\ 
mp: 174-175*C. 

45 Example 36 

Synthesis of H2,4KjichlorobenzyQ-2-methyl-6K(4-methylbenzene)sulfonyicatt>^^ (48) 

[0205] In the same manner as in Exan^le 1 , the desired benzimidazole (48) was otrtained using the carboxylic add 
50 as obtained in Production Example 14 and (4-methylbenzene)suH6namide. 

[Physicochemicai properties of Compound (48)] 

[0208] 

55 

^H-NMR (DMS0-d6. 6 ppm): 2.37(3H. s). 2.46(3H; s). 5.56(2H. s). 6.40(1H. d. J=8.5Hz). 7.30(1 H. dd. J=8.4 and 
2.1Hz). 7.40(2H. d. J=8.3Hz). 7.63(1 H. d. J=8.5Hz). 7.71(1 H. dd. J=8.5and 1 .5Hz). 7.74(1 H. d. J=2.2Hz). 7.85(2H, 
d. J^.3Hz). 8.04(1 H, d. Js1.2Hz), 12.35(1 H, brs). 
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IR(Nujol):1684cm-\ 
mp: 248-250»C. 

Example 37 

5 

Synthesis of (+)-1-(1-(2.4Hdich!orophenyl)ethyl)-2-methyl-6-(1-pentanesulfony^ (49) 

10207] (R)-3-((1-(2,4-dichlorophenyl)elhyl)amino)-4-nitrobenzoic acid was obtained from (R)-1-{2,4-diclilorophe- 
nyQethyOamine (optical purity: 93% ee) prepared according to the method described in Japanese Patent LaidKipen No. 
10 Hei 8-325213 and 3-fluao-4-nitroben2olc acid. After esterifying this compound in ethanol under the acidic conditions 
with sulfuric add. the resulting product was reduced with reduced iron and acetylated with acetyl chloride in pyridine. 
The acetylated product was cyclized by HCI in ethanol and then hydrolyzed to yield the con'esponding carboxylic acid. 
[0208] In the same manner as in Example 1 . the desired benzimidazole (49) was obtained using the thus-obtained 
carboxylic acid and 1-pentanesulfbnamida 

15 

[Physicochemical properties of Compound (49)] 
[0209] 

20 ^H-NMR (DMSO-d6, 5 ppm): 0.81(3H. t). 1.26(2H, m). 1.36(2K m). 1.67(2H. m). 1.95(3H, d, J=7.0Hz), 2.56(3H, 

8). 3.48{2H. t). 6.01(1H, q, J=7.0Hz). 7.57-7.61(2H. m), 7.63(1H. d. J=2.2Hz). 7.70(1H. d, J=8.5Hz). 7.75(1H. s), 

7.87(1H. d. J=8.5Hz). 1 1 .93(1 H. brs). 

iR(Nujol): 1683 cm ^ 

mp: 248.5-25rC. 
25 [aJo^^: +12.7 (c 0.31. MeOH). 

Optical purity: 90% ee (analyzed by liquid chromatography using Chtralpak AS) 

Example 38 

30 Synthesis of (-)-l -(1 -(2,4-dichlorophenyl)ethyl)-2-methyl-6-(1 -pentanesull6nylcart>amoyl)benzimida20le (50) 

[0210] (S)-3-((1-(2.4<lichlorophenyl)ethyl)amino)nitrobenzotc acid was obtained from (S)-1-(2.4'dichlorophe- 
nyOethyl)amine (optica! purity: 96% ee) prepared according to the method desaa>ed in Japanese Patent Laid-open No. 
Hei 8-325213 and 3-fluoro-4-nitrobenzoic acid. After esterifying this compound in ethanol under the acidic conditions 
35 with sulfuric acid, the resulting product was reduced with reduced iron and acetylated with acetyl chloride In pyridine. 
The acetylated product was cyclized by HCI in ethanol and then hydrolyzed to yield the corresponding cartjoxylic add. 
[021 1 ] In the same manner as in Example 1 . the desired benzimidazole (50) was obtained using the thus-obtained 
cartx)xylic add and 1 -pentanesuKbnamide. 

40 [Physicochemical properties of Compound (50)] 

[0212] 

^H-NMR (Df^S0-d6. 6 ppm): 0.81 (3H. t). 1.26(2H, m), 1.36(2H. m), 1.67(2H. m). 1.95(3H. d, J=7.0Hz), 2.56(3H. 
45 8). 3.48(2H. t). 6.01{1H, q. J«7.0Hz). 7.57-7.81(2H. m). 7.63(1H, d. J=2.2Hz). 7.70(1H, d. J=8.5Hz). 7.75(1H. s). 
7.87(1 H, d. J=8.5Hz). 1 1 .93(1 H, brs). 
IR{Nujol): 1683cm\ 
mp: 243-246^'C. 
[a]D^®: -7.99(c 0.31. MeOH). 

so 

Exantple 39 

Synthesis of H4*romo-2-chlorobenzyl)-2-methyl-6-((1-penta-4-en)suKonylcarbarT^ (51) 

55 [021 3] In the same manner as m Exanple 1 , the desired benzimidazole (51) was obtained using the cartxixylic add 
as obtained in Production Example 19 and (1-penta-4-en)sutfonamid& 
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[Physlcochenftical properties of Compound (51)] 
[0214] 

5 1H.NMR(DMSCW6, 6 ppm): 1.75-1.81(2H. m). 2.12.2.18(2H. m), 2,50(3H, s). 3.50(2H ^^f^-^Hz). 4^7(^^ 

J-10 GHz) 5 10{1H. dd, J=1.7 and 18.2Hz). 5.56(2H. S). S.70-5.79(1H. m). 6.36(1H. d. J=8.4H2). 7.44(1H. dd, 
J=8.4 and' 1-9HZ). 7.68(1H. d. J=8.4Hz), 7.89(1H. dd. J=8.4 and I.SHz). 7.86(1H. d. J=2.0Hz). 8.10(1H. d. 
J=1,4Hz).11.95{1H,brs). 
iR(NuioD:1687cm^ 

70 mp: 198-198.5*»C. 

Example 40 

Synthesis of i.(2-chloro-4-phenylbenzyl)-2-methyl-6-((1-penta-4-en)su!1bny!caitDamoy^ (52) 



15 



20 



[02151 In the same manner as In Example 1 . the desired benzimidazole (52) was obtained using the carboxylic acid 
as obtained in Production Example 1 8 and (1 -penta-4-en)suHbnamide. 

[Physlcochemical properties of Compound (52)1 



[0216] 



25 



lH.NMR(DMS0<i6. 5 ppm): 1.75-1.81(2H. m). 2.11-2.17(2H. m). 2.54(3H. s). 3.50(2H. t, J=7.7Hz). 4.96(1H, d. 
J=103Hz) 5.00(1H. dd. J=17.2 and 1.6Hz). 5.65{2H. s). 5.70-5-78(1H. m). 6.50(1H. d. J=8.1Hz). 7.39(1H. t 
J=7 3Hz) 7.46(2H. t. J=7.4H2). 7.54(1H. dd. J=8.1 and 1.8Hz). 7.66(2H. d. J=7.7Hz). 7.70(1H. d. J=8.5Hz). 
7.82(1H, dd. J=8-5 and 1.6Hz). 7,86(1H. d. J=1.7Hz). 8.16(1H, s). 11.98(1H. brs). 
lR(Nujol):1682cm-^ 
mp:180-185"'C. 

30 Pr^^ft" Example 22 

< First. Second, and "mird Steps) 

Procfciction of 6K»uboxy-1-(2-chloro-4-nitrobenzyl)-2HiielhyIbenzimida^^^ 

^ [02171 Following the methods of Production Example 1 . Production Example 3. and successively Production Exam- 
ple 5. the desired compound (0.37 g) was obtained from ethyl 4.(acetylamino)-3^nobenzoate (1.1 1 g). 2-ch>oj<>;4- 
nitrobenzyl chloride (1.29 g). potassium carbonate (1.38 g). and sodium iodide (0.30 g) via ethyl 4-(acetylamino)-3^2- 
chloro-4-nitrobenzyl)amino)benzoate and l-(2<;hloro^HiitrobenzyO-6-(ethoxycarbonyl)-2HTiethylte^^^ This 

40 product was immediately subjected to the next Step. 

EfflmplQ 41 

Synthesis of 1-(2Krflloro-4^^itroben2yO-2-methyl-6-(1-pentanesuHbnylcart^ (53) 

[0218] In the same manner as in Example 1 . the desired benzimidazole (53) was obtained using the carboxylic acid 
as obtained in Production Example 22 and 1-pentanesuHonamide. 

[Physicochemical property of Compound (53)] 



46 



so 



[0219] 

n 



^H-NMR (DMSO-dS. 6 ppm): 0.80{3H. t. J=7.3Hz). 1.21-1.37(4H. m). 1 .62-1 .68(2H. m). 2.49(3H. s). 3.40-3.47(2H. 
m). 5.72(2H. S). 6.62(1H. d. J=8.7Hz). 7.68(1K d. J=8.5Hz). 7.81(1H. d. J=8.7Hz). 8.06^.10(2H. m). 8.42(1H. d. 
55 J«2.3Hz). 1 1. 88(1 H. brs). 
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(Rrst and Second steps) 

5 Production of i.(2-chloro^-iodobenzyD-6-(elhoxycarbonyO-2-meth^ 

[0220] Following the methods of Production Example 1 and Production Example 3 successively, the dearol com- 
pound (2 75 g) was obtained from ethyl 4.(acetyiamino)-3-aminobenzoate (2.44 g). 2-chloro^-iodotoenzyl bromide 
(4 53 g) and potassium carbonate (3.73 g) via ethyl 4-(acetylamino)^-((2-chloro-4-iodobenzyl)amino)ben2oate. 



10 



IS 



20 



25 



30 



40 



45 



SO 



[Physicochemical property of the compound] 
[0221] 

1H-NMR (CDQa, 5 ppm): 1.39(3H. t. J=7.2Hz). 2.56{3H. s). 4.38(2H. q. J=7.2Hz). 5.38(2H s). 6-110^. d, 
J^siKb). W S!j=8.2 and 1.5Hz), 7.75(1H. d. J=8.5Hz). 7.75(1H. d. J^.5Hz), 7.82(1H. d. J=1.6Hz), 
7.96(1H. dd, J«8.4 and 1.4Hz). 

(Third Step) 

Production of i-(2-chloro^-(phenylethynyObenzyO-6-(ethoxycarbonyl)-2-methylb^^^ 

[0222] Amixture of 1-(2-chloro-4HOdobenzyO^-(ethoxycarbonyl)-2-methy!benzim (0.91 g). P|]enylacetyl^e 
(1 02 g). palladium acetate (11) (0.045 g). triphenylphosphine (0.105 g). tri n^lamine (1.12 9). copper iodide (0 (0.038 
gVanSK^^ 

Lsolution. acetone was added thereto and the solution wasflftrated with c^^^^^ 

resulting residue was dissolved in ethyl acetate followed by washing with IN hydrochlonc acid and a 10 % aqueous 
solution of sodium hydroxide. The organic layer was dried and concentrated to obtain crude 1 H2-chloro-4jphe^ 
nyl) benzyl)-6-(ethoxycaibonyO-2-methylben2imidazola This.product was immediately subieCted to the next step. 

[Physicochemical property off the compound] 
[0223] 

iH-NMR (CDCU 8 DOm)' 1 40(3H. t J-7.2Hz), 2.61(3H. s). 4.38(2H. q. J«7.1Hz). 5.46(2H. s). 6.39(1H. d, 
J^ll!S)S 4 7.48Wk m), 7.64(1H. d. J=1.4Hz). 7.81(1H. d. J=8.5Hz). 

7.95(1H. s). 8.00(1H. d. J=:8.5Hz). 

(Fourth Step) 

Production of 6^rbQxy-H2-^oro-4-(phenylethynyO»>enzyI)-2-me^ 

[0224] In the same manner as in Production Example 5. the desired compound (0.100 g) was obtained from 1-(2- 
chloro^-(phenylethynyO benzyl)-6Kethoxycabonyl)-2-methylbenzimidazole as obtained in the above step. 

[Physicochemical property of the compound] 



[0225] 
1 



H-NMR (DMSO^. Sppm): 2.52(3H. s). 5.66(2H, s). 6.55(1H. d. J=8.1Hz). 7.38-7.44(4H. m). 7.52.7.57(2H. m). 
7.64(1H. d. J=8.4Hz). 776{1K d. J=1.5Hz). 7.80(1H. d. J=8.4Hz), 7.99(1H. s), 12.72(1H. brs). 



Example 42 

55 Syrthesis of H2^toro-4^enylethynyl)benzyO-2-methyl^(1i)entanesulfo^ (54) 

[0226] inthesamemanneraslnExample1,thedesiredbenzimidazole(54)wasobto^ 
as obtained in Production Example 23 and 1-pentanesuHbnanude. 
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[Physicochemical properties of Compound (54)] 
[0227] 

5 ^H-NMR(DMS0<i6. 6 ppm): 0.80(3H, t. J=7.3Hz). 1.21-i.38(4H. m). 1.63-1-71{2H, m). 2.49(3H. s). 3.49(2H. t. 
J=7.7Hz), 5.63(2H, S). 6.47(1H. d, J=8.0Hz). 7.40-7.46(4H, m). 7.52-7.57(2H. m). 7.69(1H. d, J=8.4Hz). 7.77- 
7.82(2H. m). 8.12(1H, s). 11.90(1H, brs). 
mp:224-225«C. 

10 Prnduction Example 24 

(RrstStep) 

Production of 1 -(2-chloro-4-(2-phenylethenyOben2yl)-6-(ethoxycartx)nyO-^ 

[02281 A mixture of H2<hloro-4HOdobenzyO-6-(ethoxycarlx)nyl)-2-methytoenzimidaz^ (0.91 g) as obtained in 
Production Bample 23. phenylacetylene (1.04 g), palladium acetate (II) (0.068 g). triphenylphosphine (0.16 g). tri n- 
butylamine (1.12 g), and N,N-dimethylformamide (10 ml) was stirred overnight at 60^C. After cooling, the reaction mix- 
ture was extracted with ethyl acetate and water. The organic layer was dried and concentrated. The residue thus 
obtained was dissolved in acetone and decolorized with activated charcoal. Solid was removed by filtration and the fil- 
trate was concentrated to obtain crude 1-(2-cMoro-4-(2i)henylethenyObenzyO-6Ke*hoxycarbonyO-2-melhylbenzi^^ 
zole(0.68g). 

[Physicochemical property of the compound] 
[0229] 

1H-NMR (CDCI3. 5 ppm): 1.39(3H. t J=7.1Hz), 2.59{3H. s). 4.37(2H. q. J=7.1Hz). 5.46{2H, s), 6.40(1K d. 
J=:8.0Hz). 6.98(1H. d, J=16.2Hz). 7.08(1H, d. J=16.2Hz). 7,20(1H. d, J=8.0H2). 7.28(1H, t J=7.4Hz). 7.36(2H, t, 
J=7.5Hz), 7.48(2H. d, J=7.8Hz). 7.61(1H. s). 7.56(1H..d. J=8.5H2). 7.96(1H. s), 8.00(1H, d. J=8.4Hz). 

(Second Step) 

Production off 6Hcarboxy-1-(2-chloro-4-(2i5henylethenyl)benzyl)-2-methylbenzimidazole 

[0230] In the same manner as in Production Example 5, the desired compound (0.49 g) was obtained from 1-(2- 
chloro-4-{2-phenyiethenyl)benzyO-6-(ethoxycaibonyO-2-methy!benzi^ (0.68 g). 

[Physicochen^cal property off the compound] 

[02311 

^H-NIWIR (DfWISOKJS. S ppm): 2.54(3H. s), 5.62(2H. s). 6.58(1H. d. J=8.1Hz), 7.21(1H. d. J=16.5Hz). 7.27(1H, t. 
J=:7.5H2). 7.31(1H. d. J=16.4Hz). 7.36(2H. t. J=7.5Hz). 7.44(1H. d. J=8.1Hz), 7.57(2H. d. J=7.7Hz). 7.64{1H. d. ^ 
J=8.4Hz). 7.80(2H. dd. J=8.4 and 1.5Hz). 7.97(1 H. s). 12.69(1 K brs). 

Example 43 

Synthesis of H2-chloro-4-((E)-2-phenylethenyl)benzyO-2-methyl-6-(1-pertanesuto^ 

[0232] In the same manner as in Example 1 . the desired benzimidazde (55) was obtained usin9 the carboxylic add 
as obtained in Production Example 24 and 1 -pentanesuHbnamide. 

[Physicochemical properties of compound (55)1 
[0233] 

^H-NMR (DMSOde, 5 ppm): 0.79(3H. t, Jt.7.3Hz). 1.21-1.37(4H, m). 1.63-1.70{2H, m), 2.51(3H. s). 3.48(2H. t. 
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J=7JHz), 5.60(2H. s), 6.48(1H. d, J=8.2Hz). 7.21{1H, d, J=:16,5H2). 7.27(1H, t J=7.3Hz). 7.31(1H, d. J=16.5Hz). 
7.36(2H. t J=7.5Hz). 7.44(1H, d. J=8,1Hz). 7.57(2H. d, J=8.0Hz), 7.68(1H, d. J=8.5H2). 7.80(1H. d. J=8.5H2). 
7.83(1H, s), 8.12 (IH, s). 11.90(1H, brs). 
mp: 242-243°C. 

5 

Example 44 

Synthesis of l-(2-chtoro-4K(E)-2-phenylethenyl)benzyl)-2-methyl-6-({4H^ 
zole(56) 

10 

[0234] In the same manner as in Example 1 , the desired benzimidazole (56) was obtained using the carboxylic acid 
as obtained in Production Example 24 and (4-methylbenzene)sulf6namide. 

[Physicochemical properties of Compound (56)] 

15 

[0235] 

^H-NMR (DMSO-d6. 6 ppm): 2.35(3H. s). 2.49(3H. s). 5.58(2H. s). 6.46(1H, d. J=aiHz). 7.21(1H. t. J=16.5Hz). 
7.28(1H. t. J=7.4Hz), 7.31(1 H. d. J«16.6Hz). 7.34-7.44(6H, m). 7.58(2H. d. J=7.6Hz), 7.64(1H. d, J=8.5Hz). 
20 7.71(1H, d. J=8.6Hz), 7.82(1K s), 7.85(1H. d. J=8.3Hz). 8.06(1H, s). 12.30(1H, brs). 
mp: 250-252«C. 

Production Example 25 

25 <Rrst and Second Steps) 

Production of 6Karboxy-1-(2-chlora4-(1-hexen-1-yl)benzyO-2-methylbenzimidazole 

[0236] A mixture of 1 -(2-chloro-4-iodobenzyO-6-(ethQxycarbonyl)-2-methylbenzlmidazole (1 .21 g), 1 -hexene (1.12 
30 g). palladium acetate (II) (0.09 g), triphenylph<»phine (0.21 g). tri-n-butylamine (1.49 g). and N,N-dimethylformarraJe 
(15 mO was stin-ed ovemight at 60*C. The reaction mixture was concentrated under reduced pressure and the resulting 
residue was purified by silica gel column chromatography (eluate: hexane/ethyl acetatesl/2) to obtain 1 -(2-chloro-4-(1 - 
hexen-1-yi)benzyl)-6-(ethoxycarbonyl)-2-methyl-benzimidazole (0.99 g). In accordance with the method of Production 
Example 5. this product was immediately converted to the desired compound (0.64 g) ccxTtaining about 10 % of 6-car- 
35 boxy-1-(2-chloro-4-(1-hexen-2-yl)benzyO-2-methyl-benzimidazole. This compound was immedately subjected to the 
next step. 

Example 45 

40 Synthesis of l-(2-chloro-4-(1-hexen-1-yl)benzyl)-2-methyl-6-(1i)entanesuKonylcarbamoyI)benzintidaz^^ (57) 

[0237] In the same manner as in Example 1 , the desired benzimidazole (57) was obtained using the cartx>xylic acid 
as obtained in Production Example 25 and 1-pentanesuHbnamide. 

45 [Physicochemical properties of Compound (57)} 

[0238] 

^H-NMR (DMS0-d6. 5 ppm): 0.70-0.90(6H, m). 1.21-1.71(10H. m). 1.91-2.17(2H m). 2.49(3H. s). 3.48(2H. t. 
so J»7.7Hz). 5.10-5.85(3H. m). 6.33-6.41(2H, m). 7.03-7.40(1H, m). 7.53-7,59(1H, m). 7.67(1H. d. J-8.5Hz). 7.79(1H. 
d, J=8.5Hz). 8.10(1H. s), 11.87(1 H, brs). 
np:175-177*C. 

Example 46 

55 

Synthesis of l-(2K;hloro-4<l-hexen-1-yObenzyl)-2Hiiethyf-6-((4Hn^^^ (58) 
[0239] In the same manner as in Example 1 , the desired benzimidazole (58) was obtained using the carboxyGc add 
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as obtained in Production Example 25 and (4-methy[ben2ene)sulfonamide. 
IPhysicochemical properties of Compound (58)] 
5 [0240] 

1H.NMR (DMSOde. 8 ppm): 0.81-0.91(3H m). 1.23-1.60(4H. m). 1,90-2.17{2H. m). 2.36(3H. s). 2.486 and 
2 491(3H 2s). 5.08-5.86(3H, m). 6.31-6.42(2H. m). 7.02.7.38(1H. m). 7.39(2H. d. J=8.1Hz), 7.52-7.60(1H. m). 
7*.62(1H. d, J=8.4H2). 7.71(1H. d. J=8.6Hz). 7.85(2H, d. J=8.1Hz). 8.02-8.07(1H, m), 12.31{1H. brs). 
10 mp: 190-192»C. 

Exanple 47 

Synthesis d 1-(2-chloro-4K2iDheny!ethyl)benzyl).2HTiethyi-6K1-pen1^ (59) 

[0241] Platinum oxide (0.010 mg) was added to an acetic acid solution (10 ml) of Compound (55) (0.24 g) as 
obtained in Example 43 and the mixture was stirred under a hydrogen atmosphere (1 atmospheric pressure) at room 
temperature for 1.5 hour. After insoluble materials were filtered off. the filtrate was concentrated under reduced pr^- 
sure. Ihe residue was recrystallized from a mixture of 2-propanol and water to obtain the desired benzimidazole (59) 
20 (0.22 g). 

[Physicochemical properties of Compound (59)] 
[0242] 



25 



H-NMR (DMSOde. 5 ppm): 0.80(3H. t J=7.1Hz). 1,21-1.40(4H. m). 1.64-1.72(2H. m). 2.48(3H s). 2^W(4H. s) 
3 48(2H t J=7 6Hz). 5.55(2H. s). 6.39(1H, d. J-7.9H2). 7.09(1H. d, J=8.0Hz). 7.15(1H. t J=7.5Hz). 7.27(3H. m). 
7.19 (2H. d. J=7.5Hz). 7.24(2H. t. J=7.5Hz). 7.43(1H. S). 7.67(1H. d. J=8.3Hz). 7.79(1H. d. J=8.5Hz). 8.09(1H. s). 
11.85(1H.brs). 
30 mp : 187-189»C. 

Production Example 26 
(RrstStep) 

36 

ProAiction of i.(4-t4xityfthio-2-chlorobenzyO-6KelhoxycaibonyO-2-mel^ 

[02431 A riMxture of l-(2Hrfilorc>4Hodoben2yO-6Kethoxycafbonyl)-2HTiethylbenzi^^ (0.702 g) as obtained in 
Production Example 23. tetrakis(triphenylphosphine)palladium (O) (0.357 g), tri-n-butylamine (0.573 g). t-butylmer- 
40 captan (0.397 g). and N.NHdImethylformamide (3 ml) was stirred ovemight at 60«C. The reaction mixture was ooncen- 
tiated under reduced pressure and the resulting residue was purified by silica gel column chromatography (eluate: 
hexane/elhyl acetate=1/1) to obtain i.(4-t-butylthio-2KrfilorobenzyO-6-(ethoxycatbonyO-2-methy^ (0.500 

g). 

45 [Physicochemical property of the compound] 
[0244] 

(CDCI3. 6 ppm): 1.28(9H. s). 1.39(3H, m). 2.56(3H. s). 4.37(2H. m). 5.43(2H. s). 6.36(1 H d. J=6.0H^ 
so 7.25(1H. dd. J=1.5 and 8.0Hz). 7.65(1H. d. J-1.5Hz). 7.75(1H. d. J=8.4Hz). 7.94(1H. s). 8.00(1H. dd. J=1.4 and 
8.4Hz). 

< Second Step) 

55 Production of 6Harboxy-1-(4-t4xityWtio-2K*iloroben2yl)-2-methyl benzirridazole 

[0245] m the same manner as in Production Example 5. the desired compound (0.365 g) was obtained from 1 
t-butylthio-2KrfilorobenzyO-6-(ethQxycarbonyl)-2-rnethylbenzfr^^ (0.500 g). 



44 



EP0010204^J^^ 



Page 45 of 97 



EP1020 452A1 

[Physicochemical property of the compouncQ 
[0246] 

5 ^H-NMR (DMS0KJ6. 6 ppm): 1.21(9H. s). 2.51(3H. s). 5.65{2H. s). 6.56{1H. d. J=8.0Hz). 7.36(1H. dd. J=1.6 and 
8.0Hz). 7.62(1H. d. J=1.6Hz). 7.e3(1H. d. J=8.4Hz). 7J9(1H. d. J=8.4Hz). 7.97(1H. s). 12.7(1H. brs). 

B(^n^9 49 

10 Synthesis of H4.t-butytthio-2-chloroben2yl)-2-met^ (60) 

[02471 In the same manner as in Example 1 , the desired benzimidazole (60) was obtained using the carboxylic add 
as obtained in Production Exanple 26 and 1-pentanesuH6namide. 

IS [Physicochemical properties of Compound (60)] 

[0248] 

1H-NMR(DMS0^6. 8 ppm): 0.80(3H. t. J=75Hz). 1.2M,29(11H. m). 1.34(2H, m), 1.67(2H n^); 2.49(3H s). 
20 3 49(2H. m). 5.62(2H. sT 6.46(1H. d. J=8.0Hz). 7.36(1H, d. J^.OHz). 7.64(1 H. s). 7.68(1H. d. J=8.5Hz). 7.80(1H. 
d. J=8.5Hz), 8,12(1H. s). 11.84(1H. brs). 
irp: 163-165*0. 

Example 49 

Synthesis of i.(4.t-butynhio-2-chlorobenzyl)-2-methyl-6-((4Hnethylbenzene)su^ (61) 

[0249] In the same manner as in Example 1 . the desired benzimidazole (61) was obtained using the carboxylic acid 
as obtained in ProAiction Example 26 and (4-methylbenzene)suHbnamide. 

[Physicochemical properties of Compound (61)] 

[0250] 

^H-NMR (DMS0<J6. S ppm): 1.21(9H. s). 2.37(3H. S). 2.46(3H. s). 5.61(2H. s), 6.44(1H. d. J=7.9Hz) 7 35(1H d. 
J»7 9ib):7.40(2H. d. jS.1Hz). 7 61.7.67(2H. m). 7.71(1H. d). 7.85(2H. d. J=8.3Hz). a05(1H, s). 12.3(1H. brs). 
np:208.5-210.5*C. 

prnriiiction Example 27 
(RrstStep) 

Production of ethyl 4-(acelylamino)-8<(2-chloro^-(phenoxymethyl)benzyDan^ 

45 [0251] In the same manner as In Production Example 1. the desired compound (1.63 g) was obtained i^m ethyl 4- 
(acetylamino)-3-aminobenzoate (0.80 g). 2-chloro^(phenaxymethyl)benzyl chloride (0.96 g). sodium carbonate (0.47 
g), and sodium iodide (0.30 g). The compound was immediately subjected to the next step. 

< Second Step) 

so 

Production of 1 K2<hloro^(phenoxymethyl)benzyO-6Kethoxycarbonyl)-2-methyto 

[0252] In the same manner as in Production Example 3. the compound was obtained from ethyl 4-(acety!amino)-3- 
((2.chloro^-(phenoxymethyl)benzyl)amino)benzoate (1.63 g). TOs compound was immediately subjected to the next 
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(Third Step) 

Production of 6<»rtx)xy-1-(2K5hloro-4-(phenQxyinethyObenz^ 

5 [0253] In the same manner as in Production Example 5, the desired compound (0.78 g) was obtained from 1-(2- 
chloro-4-(phenoxymethyl)benzyl)-6-{ethoxycarbonyl)-2-methylben2imida20le obtained in the above step. 

[Physicochemical property of the compound] 

10 [0254] 

^H-NMR (DMS0-d6. 5 ppm): 2.52{3H, s), 5.07(2H. s), 5.61(2H, s). 6.56(1H, d. J«7.8H2), 6.92(1H. t J=7.1Hz). 
6.97(2H. d. J«7.5Hz). 7.27(3H, m). 7.62(2H. s). 7.79(1H. d. J=:8.0Hz). 7.95(1 H. s). 

IS Example 50 

Synthesis of i-(2Krfiloro-4KphenoxynfiethyObenzyO-2-methyl-6-(1-pentanesulfb^ (62) 

[0255] In the same manner as in Example 1 , the desired benzimidazole (62) was obtained using the carboxylic acid 
20 as obtained In Production Example 27 and 1 -pentanesuWonamide. 

[Physicochemical properties of Ckxnpound (82)] 

[0256] 

25 

^H-NMR (DMSO-dS, 8 ppm): 0.80(3H, t, J=7.2Hz). 1.24(2H. m). 1.34(2H. m). 1.66(2H, m). 2.49(3H, s). 3.48(2H. t. 
J=7.7H2). 5.07(2K s). 5.59(2H. s). 6.46(1 H. d, J^S.OHz). 6.92(1 H. t, J=7.7Hz), 6.97(2H. d, J=8.5Hz). 7.27(3H, m). 
. 7.64(1H. s). 7.67(1H, d. J=8.4Hz), 7.79(1H, d, J=8.4Hz), 8.10(1H, s). 11.86(1H. brs). 
mp : 169-173"C. 

30 

Example 51 

Synthesis of 1 -(2<hloro-4-(phenoxymethyl)ben2yO-2'methyl-6-((4-methylben2ene)sulfbnylcarte 
(63) 

35 

[0257] In the same manner as in Example 1 , the desired benzimidazole (63) was obtained using the carboxylic acid 
as obtained in Production Example 27 and (4-methylbenzene)sutfonamide. 

[Physicochenrucal properties of Compound (63)] 

40 

[0258] 

^H-NMR (DMSCW6. 6 ppm): 2.37(3H. s). 2.47(3H. s), 5.07(2H. s). 5.58(2H. s). 6.43(1H. d. J=7.8Hz). 6.93(1H. t. 
J=7.3Hz). 6.97(2H. d. J=7.9Hz), 7.27(3H. m). 7.39(2H. d. J=7.7Hz). 7.63(2H. m), 7.71(1H. d. J=8.5Hz). 7.85(2H. d. 
45 J=7.5Hz), 8.04(1 H, s). 1 2.31 (1 H, brs). 
mp : 161-165«a 

so (RrstStep) 

Production of ethyl 4-(acetylamino)-3-((2-chloro-4-(cydohexyloxymethyObenzy!)amino)benzoate 

[0259] In the same manner as In Production Example 1 , the desired compound (1 .94 g) was obtained from ethyl 4- 
55 (acety1amino)-3-aminobenzoate (0.89 g). 2-chloro-4-(cyclohexyloxymethyObaTzyl chlaide (1 .09 g), sodium carbonate 
(0.51 g). and sodium iodide (0.30 g). This compound was immediately subjected to the next step. 
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< Second Step) 

Production of H2<hlon>-4-(cyclohexyloxym6thyl)benzyl)-6-(ethoxycai^ 

5 [0260] In the same manner as In Production Example 3, the desired compound was d>tained from ethyl 4- 
(ac6tylamino)*3-((2-chloro-4-(cyclohexylQxymethyl)benzyOamino)benzoate (1.94 g). This compound was immediately 
subjected to the next step. 

(Third Step) 

10 

Production of 6<art)oxy-1-(2-chloro-4-(cydohexyloxym€thyl)benzyO-2-methylbenrimidazole 

[0261] lnlhe same manner as in Production Exanple 5, the desired compound (1.13 g) was obtained from 1-(2- 
chlbro-4-(cyck>hexylGKy methy()benzyl-6-(ethoxycarbonyl)-2Hfiiethylbenzimidazole as obtained in the above step. 

15 

[Physicochemical properties of the compound] 
[0262] 

20 ^H-NMR (DMSO^. 5 ppm): 1.17-1.24(5H. m), 1.44(1H, m), 1.62(2H, m), 1.81(2H, m). 2.50(3H, s), 4.44(2H. s), 
4.55(1H, m). 5.58(2H. s), 6.52(1H, d. J=7.7Hz), 7.15(1H, d. J=8.0Hz). 7.45(1H, s), 7.60{1H. d, J=8.3H2). 7.78(1H, 
d. J=8.4H2), 7.92(1 H.s). 

Example S? 

Synthesis of 1-(2-chloro-4-(cydohexyloxymethyObenzyi)-2Hfnethyl-6*(1i3entanesul16n^ (64) 

[0263] In the same manner as in Example 1 . the desired benzinvdazole (64) was obtained using the cartxxxylic acid 
as obtained in Production Example 28 and 1-pentanesuK6namide. 

30 

[Physicochemical properties of Compound (64)] 
[0264] 

35 ^H-NMR (DMS0-d6, 6 ppm): 0.80(3H. t. J=7.2H2). 1,15-1.30(7H. m), 1.34(2H, m), 1.45(1H, m). 1.66(4H. m). 
1.81(2H, m). 2.49(3H. s). 3.48(2H. t J=7.7Hz). 4.45(2H. s), 4.56(1 H. d. J=4.6Hz), 5.57(2H. s). 6.43(1H. d. 
J=8.0Hz). 7,16(1H. d. J=7.5Hz). 7.48(1H. s), 7.67(1H, d. J=8.4Hz). 7.79(1H. d. J=8.8Hz). 8.09(1H. s). 11.87(1H, 
brs). 

mp: 129-133*0. 

40 

Example 53 

Synthesis of 1-(2<hloro-4-(cydohexylQxynr)ethyQbenzyl)-2Hnethyl-6H(4-m6^ 
zole (65) 

45 

[0265] In the same manner as in Example 1 . the desired benzimidazole (65) was obtained using the cartxixyric add 
as obtained in Production Example 28 and (4-methy!behzene)sulfbnamide. 

[Physicochemical properties of Compound (65)] 

so 

[0266] 

"•H-NMR (DMSO-dS. 8 ppm): 1.17-1.24(5H. m). 1.46(1H. m). 1.63{2H. m), 1.82(2H, m). 2.37(3K s). 2,47(3H. s). 
4.45(2H, s). 4.56(1H, d. J=7.1Hz). 5.56(2H. s). 6.41(1H. d. J=7.7Hz). 7.15(1H, d. J=8.0Hz). 7.40(2H. d. J=7.8Hz), 
55 7.47(1H, s), 7.63(1H. d. J=8.5Hz). 7.71(1H. d. J=8.4H2), 7.85(2H, d, Js7.7Hz), 8.04(1H. s). 12.29(1H, brs). 
mp: 143-15rC. 
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Synthesis of H2-chloro-4^heriylbenzyD-2-methyl-6-((ni)ent^ (66) 

5 [02671 In the same manner as in Example 1 . the desired benzimidazole (66) was obtained using the cartxayTic acid 
as obtained in Production Example 18 and N-(n-pehtyl)sulfamide. 

[Physicochemical properties of Compound (66)] 
10 [0268] 

iH-NMR (DMSC>d6 8 ppm): 0.73(3H. t. J=6.8Hz). 1.09-1.21(4H. m), 1.36-1.42{2H. m). 2.53(3H. s), 2.86(2H. t. 
J=6 4Hz)^ 5 J^^^^ ?^T(1H. d' J=8.2Hz). 7.38(1H. t. J=7.4Hz), 7.46(2H. t, J=7.5Hz). 7,53(1H. d. J=8.1Hz). 
7.62-7.7()(4H, m). 7.79(1H. d. J=8.4Hz). 7.85(1H. s). 8.12(1H. s). 11.58(1H. brs). 
16 mp: 193.5-195.2»C. 

Example 55 

Synthesis of H2.4^ichlorobenzyO-2.methyl-6K((4-methyl^ 

[02691 In the same manner as in Example 1 . the desired benzimidazole (67) was obtained using the carbaxylic acid 
as obtained in Production Example 14 and N-{4^methylphenyl)sul!amide. 

[Physicochemical properties of Compound (67)1 

[02701 

iH.NMR(DMS0^6. 6 ppm): 2.16(3H. s). 2.47(3H. s), 5.53(2H. s). 6.43(1H. d. J=8.4Hz). 7-01 (2H d J.^^^^ 
7 C^!^hT^1a^). 7^(1H. dd. J=8.3 and 2.0Hz). 7.61(1H, d. J=8.4Hz). 7.e9(1H. d. J=8.6Hz), 7.75(1H. d. 
30 J=2.0Hz), 7.96(1H. s). 10.30(1H. brs), 11.82(1H. brs). 
mp: 190-19rC. 

Example 56 

35 Synthesis of H2^loro-4i)henylbenzyl)-2.methyl^-(((4.methylphe 

[02711 In the same manner as in Example 1 , the desired benzimidazole (68) was obtained using the carboxylic acid 
as obtained in Production Example 1 8 and N-(4-methylphenyl)sulfamide. 

40 [Physicochemical properties of Compound (68)] 

[0272] 

iH-NMR (DMSOde. 5 ppm): 2.10(3H. s). 2.49(3H. S). 5.60(2H. s). 6.49(1H. d. J=8.0Hz). 6.99(2H. d J=^4Hz) 
7 05(2H d J=^.4H^). 7l8{2H. t J«7.4Hz). 7.45(1H. t J=7.4Hz). 7.52(1H. dd. J=8.1 and 2.2Hz). 7.65(3H. m). 
7'.70(1h'. dd. J=8.5 and 1.4Hz). 7.86(1H, d. J«1.8Hz). 8.01(1H, s). 10.31(1H. brs). 11.85(1H. brs). 
mp:1 82.5-1 83.5''C. 
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Pr^icKon Example 29 

Production of 6K»boxy-1H2Hdiloro-4-iodobenzyO-2-methyibenzi^^ 

[0273] In the same manner as in Production Example 5. the desired compound (0.86 g) was obtained from 1-{2- 
chloro-4HOdobenzyl)-6-(ethoxycaibonyl)-2Hmethylbenzim^^^^^ as obtained in Production Example 23. 
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[Physicochemical property of the compound] 
[0274] 

5 IH-NMR (DMS0<!6. 6 ppm): 2.50(3H. s). 5.57{2H. s). 6 28(1H d ^'^f^lJ^^^'''- f^^f^X^lfS^) 
7.63(1H. d. J-8.4HZ). 7.80(1H. dd. J=8.4 and 1.5Hz), 7.93(1H, d. J=1.6Hz). 7.96{1H. d. J=1.3Hz). 12.70(1H. brs). 

Example 57 

10 Synthesis of i-(2Krfiloro-4HodobenzyO-2.melhyl^(1-pentanesulfonyl(^^ (69) 

[02751 inlhesamemannerasin Example 1. the desired benzimidazole (69) was obtained using the cartjoxylic add 
as obtained in Production Example 29 and l-pentanesuttonamide. 

rs [Physicochemical properties of Compound (69)] 

[0Z76] 

1H-NMR(DMS0<I6. 8ppm): 0.80(3H. t J=7.4Hz). 1-21-^-30(2H m). V31- WH m)^^^ 2.^3H. 
a, 8) 3.49(2H. t. J=7.7Hz). 5.54(2H. s). 6.18(1H. d. J=8.2Hz). 7.S9(1H. d. J=8.3Hz). 7.67(1H. d. J=8.4Hz). 7.79(1H. 
d.'j=8.4Hz). 7.95{1H. s). 8.08(1H. s). 11.88(1H. brs). 
np:226-228.5°C. 
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Exanmie 58 

Synthesis of H2H:hloro-4HOdobenzyO-2-methyl*({4Hnethylbenzene)sullbnylcarbam<^ (70) 
[02771 lnthesamemannerasinExample1>edesiredbenzimidazole(70)wasoblainedusingthecarbo^ 
as obtained in Production Example 29 and (4-methylbenzene)suHbnamide. 

[Physicochemical properties of Compound {JO)] 

[0278] 

35 iH-NMR(DMSOd6. 8 ppm): 2.38(3H, s). 2.46(3H. s). 5.52(2H. s). 6.15(1H. d. J=85Hz). 7.40{2H. d. J.85Hz). 
757{Vh. dd.V=8.2 arSTl 5H2). 7.62(1H. d. J=8.5Hz). 7.70{1H. dd. J-8.5 and I.SHz). 7.85(2H. d. J-8.3Hz). 
7.94{1H. d. J.1.7H2), 8.03(1H, s), 12.34(1H. brs ). 
n?):226-228.5»C. 

40 prnriiirtinnFyattlPleSO 

(First Step) 

Production of ethyl 4-(acetylamino)-3K(2-chlao4-ethoxybenzyOantino)ben^ 

[0279] lnthesamemannerasinProduc«onExampleithedesiredcompound(1.34g)wasoto^^^ 
Samino)-3-amincbenzoate (1.12 g). 2-chloro^ethoxybenzyl chloride (0.96 g). sodium cart)onate (0.80 g). and 
sodium iodide (0.38 g). The compound was immediately subjected to the next step. 

50 (Second Step) 

Production of i-(2-chloro^-ethoxybenzyO-6-{ethoxycaitxxiyl)-2-methylbenzimidazole 

[0280] In the same manner as in Production Example 3. the desired compound ^f^^ H^^H^Z 
55 Samino)-3-({2H*loro-t-ethoxybenzyOamino)benzoale(1.34g).^^ 

next Step. 
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(Third Step) 

Production of 6"<»rt)Oxy-1-(2-chloro^-ethaxybenzyO-2-methyl benzimidazde 

5 [0281] In the same manner as in Production Exarrple 5, the desired compound (0.91 g) was obtained from 1-{2- 
ch!ofo-4-(cyclohexyloxy methyl)benzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole as obtained in the above step. 

[Physicochemical property of the compound] 

10 [0282] 

^H-NMR (DMS0-d6, 6 ppm): 1.27(3H. t. J=6.9Hz). 2,49(3H. s), 3.99(2H. q. J=6.9Hz). 5.52(2H. s). 6.56(1 H. d. 
J=6.4Hz). 6.81 (1H. d. J=6.8Hz), 7.09(1 H, d. J=2.0Hz), 7.66(1 H. brs). 7.78(1 H. brs). 7.99(1 H. brs), 12.69(1 H. brs). 

15 Example S9 

Synthesis of 1 -(2-<5hloro-4-ethoxyben2yl)-2-methyt-6-(1 ■penlanesulfonylcarbamoyl)benzimidazole (71) 

[0283] In the same manner as in Example 1 . the desired benzimldazole (71) was obtained using the carboxylic acid 
20 as obtained in Production Example 30 and 1 isentanesutfonamide. 

[Physicochemical properties off Compound (71)] 

[0284] 

25 

lH-NMR(DMS0-d6. 6ppm):0.81(3H. t J«7.3Hz), 1.27(5H. m), 1.35(2H. m). 1.67(2H, m). 2.49(3H. s). 3.49(2H. t, 
J=7.6Hz). 3.99(2H. q. J=6.9Hz). 5.51(2H, s). 6-46(1H, d. J=8.6Hz), 6.80(1H. d. J=8.6Hz). 7.11(1H. d, J=1.3Hz). 
7,68(1H, brs). 7.79(1H, d. J=6,4Hz). 8.12(1H. s). 11.89(1H. brs). 
mp: 190-191°C. 

30 

Example 60 

Synthesis of l-(2-chloro-4-ethoxybenzyl)-2-methyl-6K(4-methyibenzene)sulfbnylcarbamoyl)benz^ (72) 

35 [0285] In the same manner as in Exarrple 1 , the desired benzimidazole (72) was obtained using the carboxylic acid 
as obtained In Production Example 30 and (4-methylbenzene)suHbnamide. 

[Physicochemical properties of Compound (72)] 

40 [0286] 

^H-Nf^R (DMS0K16. 5 ppm): 1.27(3H. t J=6.8Hz), 2.37(3H. s). 2.46(3H. s), 3.99(2H. q. J=6,8Hz). 5.50(2H, s). 
6.42(1H, d. J=8.4Hz). 6.79(1H, d, J=7.9Hz). 7.10(1H. s), 7.40(2H. d. J=7.9Hz). 7.71(2H. brs). 7.85(2H. d. J=7.9Hz). 
8.15(1H, brs). 
45 mp: 254-256''a 

Production Examole 31 

(First Step) 

so 

Production of ^ 4Hacetylamino)-3K(2K*ilao-4-(methoxycarbonyObenzyl)anriino)benzoate 

[0287] In the same manner as in Production Example 1 , the desired compound (5.00 g) was obtained from ethyl 4- 
(acelylamino)-3-a!Ttinoben2oate (4.44 g). 2-chloro-4-(methoxycarbonyObenzyl chloride (6.85 g). and potassium car- 
55 bonate(5.5g). 
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[Physicochemical property of the compourid] 
[0288] 

5 ^H-NMR (CDCI3. 6 ppm): 1.34(3H. t. J=7,0Hz), 2.24{3H. s). 3.91(3H. s), 4.31(2H, q, J=:7.0Hz). 4.45-4.53{3H. m). 
7.36(2H. brs). 7.45(2H. t J=7.1Hz). 7.51(1H. d. J=8.3Hz). 7.87(1H. d. J=8.0H2). 8.07(1H. s). 

(Second Step) 

10 Production of 1 -(2-^loro-4-(methaxycartK>nyOben2yO-6Kethoxycarbo^ 

[0289] In the same manner as In Production Example 3, the desired compound (2.40 g) was obtained from ethyl 4- 
(acetylamlno)-3-((2-chloro-4-(methoxycarbonyl)benzyOamino)benzoate (5.00 g). 

15 [Physicochemical properties of the compound] 

[0290] 

iR-NMR (COag. 6 ppm): 1.38(3H. t. J=7.1H2). 2.57(3H. s). 3.91(3H. s). 4.37(2H. q. J=7.1Hz), 5.48(2H. s). 
20 6.46(1H. d, J=8.1Hz). 7.75(1H. dd. J=8.1 and 1.4Hz), 7.77{1H. dd, J«8.6Hz). 7.91(1H. s), 8.01(1H. dd. J=8.4 and 
1.2Hz), 8-14<1H. d. J=1.6Hz). 

(TOrdStep) 

25 Production of 6-cart)oxy-1 -(2-chloro^-cart)oxybenzyO-2-methyl benzlmidazole 

[0291] In the same manner as In Production Example 5, the desired compound (0.38 g) was obtained from 1-(2- 
chloro-4-cabQxybenzyl)-6-(ethoxycarbonyi)-2-methylbenzimidazole (0.60 g). 

30 [Physicochemical properties of the compound] 

[0292] 

^H-NMR (DMSOKiS. 8 ppm): 2.51(3H. s). 5.69(2H. s). 6.59(1 H. d. J=8.1Hz). 7.65(1H. d. J=8.4Hz). 7.76(1H, d. 
35 J=8.1Hz). 7.80(1H. d. J=8.4Hz). 7.98(1H. s). 7.99(1H. s), 13.02(2H. brs). 

Example 61 

Synthesis of i-(2K:hloro-4-{1-pertanesulfonylcaitoamoyl)benzyl)-2-melhyl-6-(1i^ 
40 zole (73) 

[0293] In the same manner as in Example 1 , the desired benzimidazole (73) was obtained using the carboxylic add 
as obtained in Production Example 31 and 1-pentanesuHbnamide. 

45 [Physicochemical properties of Compound (73)] 

[0294] 

^H-NMR (DMSad6. Sppm): 0.77-0.86(6H. m). 1.20-1.39(8H. m). 1.63-1.70(4H. m). 2.49(3H. s). 3.43-3.52{4H. m). 
50 5.67(2H. s), 6.54(1K d. J«7.9Hz). 7.70(1H. d. J=8.4Hz). 7.75(H. d. J-8.1Hz). 7.81(1H. d. J=8.5Hz), 8.10{1H, s). 
8.12(1H.s), 11.95(1H,br8). 
np: 254-255^0. 

Example 62 

55 

Synthesis of l-(44)rorm>-2Krfik)robenzyl)-2Hiiethyl-6-(1i)entane8ulfonyk^^ (74) 

[0295] In the same manner as in Exan^e 1 . the desired benzimidazole (74) was obtained using the caitxixylic add 
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as obtained in Production Example 19 and 1-pentanesuH6namide. 
[Physicochemical properties of Compound (74)] 
5 [02961 

^H-NI^R (DMS0-d6. 5 ppm): 0.82(3H. t J=7.2Hz). 1 .22-1 .29(2H. m). 1 .31-1 .39(2H. m). 1 .62-1 .70(2H. m). 2.50{3H. 
s) 3 50(2H. t. J=7.7Hz), 5.57(2H. s). 6.37{1H. d.J=8.4Hz), 7.45(1 H. dd. J=8.4 and 2.0Hz). 7.68(1 H. d. J=8.5Hz). 
7.80(1H. dd. J«8.4 and 1.5Hz), 7.87(1 H. d. J=2.0Hz), 8.10(1 H. d. J=1.3H2). 11. 86(1 H, brs), 
10 mp:222-223"C. 

Exanfple63 

Synthesis o1 i-(2Krfiloro-4KtrifluorometlTyObenzyO-2-methyl-6-((4Hneth^ 
IS (75) 

[02971 In the same manner as in Example 1. l-(2-chloro-4-(trifluoromethyObenzyl)-2-methy!-6-((4-methylben- 
zene)sulfonylcarbamoyl)benzimidazole (75) (186 mg) was obtained as white crystals from 6-carboxy-1-(2-chloro-4-(tri- 
fluoromethyl)benzyl)-2-methylbenzimidazole (175 mg) as obtained in Production Example 13 and (4- 
20 methylbenzene)sutfbnamide (121 mg). 

[Physicochentical properties of Compound (75)] 

[02981 

^ ^H-NMR (GDCI3): 2.42(3H. s). 2.56(3H. s). 5.44(2H. s). 6.40(1H. d. J=8Hz). 7.28-7.33(3H. m). 7.70-7.80(4H. m). 
7.98(2H.d. J=18Hz) 
Mass(ESI):m/z420(M-H). 

30 Example 64 

Synthesis of i-(2-chloro-4^triffluoromethyObenzyO-2-methyl-6-((4-vinylbenzene)sufo^^ (76) 

[0299] In the same manner as in Example 1 . 1 .(2-chtoro-4-(trif luoromelhyObenzyO-2-methyl-6-(4-yinylbenzene)suI- 
36 fonylcarbamoyl)benzimidazole (76) (190 mg) was obtained as white crystals from 6-carboxy-1 -(2<hloro-4-(trif luorome- 
thyt)benzyl)-2-methylbenzimidazole (175 mg) as obtained in Production Exanple 13 and (4-vinylbenzene)sulf6namide 
(121 mg). 

[Physicochemical properties of Compound (76)1 

40 

[0300] 

^H-NMR(CDCl3): 2.56(3H. s). 5.42(2H. S). 5.45(1 H. d. J=10Hz). 5.89(1 H. d. J=1 6Hz). 6.38(1 H. d, J=8Hz). 6.74(1 H. 
dd. J=16.10Hz). 7.29(1H. d. J=:8Hz). 7.53(2H. d. J=8H2), 7.66-7.79(5H. m), 8.05(2H. s. J=8Hz). Mass(ESI): m/z 
46 532(M-H). 

PrnriiKTtion Example 32 
(RrstStep) 

so 

Production of (R)-3-hydraxy-1-(p-toluenesulfbnylaxy)butane 

[0301 ] After adding pyridine (1 00 mO to (R)-1 .3-butanediol (86.0 g), the sdution was cooled to -25X under ratrogen 
atmosphere. A solution of p-toluenesulfonyl chloride (200 g) in pyrWIne (200 ml) was slowly added dropwise thereto at 
55 a tenperature ranging from -20 to -1 0'^C. The ntixture was stirred for 1 hour at a temperature ranging from -20 to -1 0°C. 
A small amount of water was added to the reaction ntixture to stop the reaction and the solution was extracted with tol- 
uene and water. The organic layer was washed with water, dried over sodium sulfate, and concentrated under reduced 
pre^re to obtain (R)-3-hydrQxy-1-(p4oluenesulfbnyloxy)butane (209 g) as Bghl brown oil. The oil thus obtained was 
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used in the next step as such without purification. 



(Seoond Step) 
5 Production of {R)-2-methyl0)®thane 

[0302] A mixture of potassium hydroxide (180 g) and water (18.0 g) was heated at 150°C to melt potassium hydrox- 
ide (RH-hydroxy-l -(p-toluenesulfbnyloxy)butane (209 g) was added dropwise thereta Uquid discharged dunng reac- 
tion was collected by distillation under normal pressure in a receiver. Light brown liquid thus obtained was allowed to 
10 ' stand overnight. The supernatant was collected, dried with potassium hydroxide, and distilled under nornial pressure to 
obtain (R)-2-methyi-oxethane (16.6 g). The oil obtained was immediately subjected to the next step. 

(TWrdStep) 

IS Production of (R)-N-t-butyl-4-hydroxy-1 -pentanesuHbnamide. 

[0303] A solution of 2.0 M lithium diisopropylamide In heptanertetrahydrofuran/ethylbenzene (100 mQ was slowly 
added dropwise to a solution of N-t-butylmethanesullbnamide (15.1 g) in tetrahydrofuran (100 ml) under nitrogen 
atmosphere taWng about 1 hour at ^ to -20*C. After stirring for 1 hour at O'^C and cooling to -SO^C. (R)-1 -methyloxe- 

20 thane(851 g) was added dropwise thereto, /tfterstining for 5 days at room temperature, the 

water and ethyl acetate. The organic layer was washed with water, dried over sodium sulfate, and concentrated under 
reduced pressura The residue was purified by silica gel column chromatography (eluate: hexane/ethyl acetate=1/2) 1o 
obtain crude (R)-N-t-butyl-4-hydrQxy-1 -paitanesulfonamide (6.6 g) as solid. This solid was dissolved by adding chloro- 
form and concentrated under reduced pressure. The residue thus obtained was crystallized by adding diethyl ether. The 

2S crystals were separated by filtration and dried under reduced pressure to obtain (R)-N-t-butyl-4-hydroxy-1 -pentanesul- 
fbnamide (3.39 g) as white crystals. 

[Physicochemical properties of the compound] 

30 [0304] 

^H-NMR (COas, 5 ppm): 1.22(3H. d, J:=6.1Hz). 1.38(9H. s). 1 .53-1 .63(3H,m). 1.85-2.02(2H. m). 3.09(2H. t 
J=7.8Hz), 3.80-3.87(1H. m). 4.10{1H, brs). 

35 (Fourth Step) 

Production of (R)-t-butyl-4-benzoytoxy-1-pentanesulfohamide 

[0305] In the same manner as in the sixth step of Production Example 16. the desired compound (2.35 g) was 
40 obtained as yellow oil fram (R)-N-t-butyl-4-hydroxy-1-pentanesuIfbnanilde (1.50 g). benzoic add (1.72 g). N.N'-carbon- 
yldiimidazole (2.29 g). and diazabicydoundecene (a92g). 

[Physicochemical properties off the compound] 

45 [0306] 

•"H-NMR (CDCI3. 6 ppm): 1.33(9H. s). 1.37(3H. d, J=6.3Hz). 1.77-2.02(4H, m). 3.03-3. 13(2H. m). 4.02(1H. brs). 
5 17-5.22(1H. m). 7.44(2H. t J=7.8Hz). 7.56{1H. t. J-7.4Hz). 8.03(2H, dd. J=1.4 and 8.3Hz). 
Optical purity: 97.2 %ee (conditions of high-performance liquid chromatography: CHIRALPAK AD. hexane/ethand 
so =9/1 . 1 .0 ml/min. 254 nm. 40'C). 



< Fifth Step) 

Production of (R)-4-benzoyloxy-1-pentanesulfonamide 

[0307] In the same manner as in the seventh step of Production Example 1 6. the desired compound (1 .62 g) was 
obtained as light yeHow ofl from (R)-N-t-butyl-44>enzoyl(»cy-li)ertanesuHbnamide (2.15 g). [Physicochemical proper- 
ties of the compound] ^H-NMR (CDCI3. 6 ppm): 1.38(3H. d. J=6.3Hz). 1.77.2.03(4H. m). 3.12.3.22(2H. m). 4.68(2H. 
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brs). 5.18-5.24{1H, m). 7.44(2H. t, J=7.9Hz). 7.66(1H. t J=7.5H2), 8.03(2H. CW. J=1.4 and 8.0Hz). 
< Sixth Step) 

5 Production of sodium salt of (R)-6-((44)enzoyl-1-pertane)sulfonyk»rbarno^ 
dazole 

[0308] N.N«<limethytfbrmamide was added to 6-cartx»ty-1 -{2.4Kiichlorobenzyl)-2-methyIbenzimidazoIe (1 .28 g) as 
obtained in Production Example 14 and N.N'-carbonyldiimidazole (0.84 g) and the solution was sllnred lor atx)ut 30 min- 

10 utes at room temperature. Then, diazabicydoundecene {0.78 g) and (R)^43enzoyloxy-1-pentanesulfonamide (1 .40 g) 
were added thereto and the solution was stirred for 15 hours at 80*C. The mixture was concentrated and ethanol (15 
ml) and water (7.5 ml) were added thereta After adjusting the pH to 5 with dilute hydrochloric acid, the solution was 
extracted with ethyl acetate. An aqueous solution of sodium hydrogencaitwnate was added to tiie organic layer. After 
stining the mixture for about 1 hour at room temperature, deposited crystals were collecled by filtration, washed with 

IS water and ethyl acetate, and dried under reduced pressure to obtain sodium saft of (R)-6-((4-benzoyl-l -pentane)su!fo- 
nytcart)amoyl)-1-(2.4-dichlorobenzyl)-2-methy!benzimidazole (1.82 g) as light yellowish white crystals. 

[Physicochemicai property of the compouncQ 
20 [0309] 

^H-NMR (DMSOKjS. 6 ppm): 1.24(3H. d. J=6.8Hz). 1 .48-1 .75(4H. m). 2.47(3H. s). 3.07{2H. t. J=7.8Hz). 5.00- 
5.08(1H, m). 5.51(2H. S). 7.42-7.47(3H. m). 7.61(1H. t. J=7.4Hz). 7.71(1H. d. J=2.2Hz). 7.81.7.85(2H, m). 7.89(2H. 
dd.J=1.2and8.1Hz). 
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Example 65 

Production of (R)-H2.4-dchloroben2yO-6-((4-hydroxy-1-pentane)sulfonylcarbamoyO-2-melhylbenzimi (77) 



[0310] Sodium hydroxide (0.335 g). water (15 ml), and ethanol (10 mQ were added to sodium salt of (R)-6-((4-ben- 
zoyl-lH)entane)suH6nylcarbam(vO-1-(2.4KlichlorobenzyO-2-methyb^ (1-70 g) as obtained in Production 

Exanple 32 and the mixture was stirred for 3 hours at 70'»C. The reaction solution was cooled to room temperature and 
the pH was adjusted to 5 with hydrochloric add. Deposited crystals were collecled by f Utration, washed with a mysd 
solution of ethanol and water (1:1,8 ml), and dried at about 80«C under reduced pressure to obtain white crude crystals 
35 (1 .06 g). After dissolving the aude crystals (1 .00 g) in acetone (20 ml), diettiyl ether (20 ml) was added thereto and the 
solution was stirred for a while. Deposited crystals were collected by filtration, washed with dietiiyl ether, and dned 
under reduced pressure to give (R)-H2,4<lichlorobenzyO-6-((4-hydroxy-1i5entane)sulfonylcarbamoyl)-^ 
imidazote (0.76 g. 56 %). The crystals (168 mg) were dissolved in a mixed solution of acetone and water (9:1 . 4 ml) at 
eo^'C in an oil bath. Water (10 m!) was slowly added dropwise thereto to predpitate crystals. The mixture was stirred for 
40 1 5 hours while the solution was coded slowly to room temperalura The crystals deposited were collected by filtration 
and dried to obtain white crystals of (R)-H2.4-<fichlorobenzyO-6-((44iydra)cy-1-pertane)suHbnylcaiba^ 
benzimidazole (77) (144 mg). 



45 



[Physicochemicai properties of Compound (77)] 
[0311] 



^H-NFg1R (DMSOdS. 8 ppm): 1.00(3H. d, J=6.1Hz). 1.35-1.48(2H. m). 1 .65-1 .85(2H. m), 2.49(3H. s). 3.51(2H. t 
J=7.9Hz), 3.56(1H. m). 4.44(1H. brs). 5.59(2H. s). 6.44(1H. d. J=8.4Hz). 7.33(1H. dd. J=8.4 and 2.1Hz). 7.69(1H. 
so d. J»8.5Hz). 7.76(1H. d, J=2.1Hz). 7.81(1H. dd. J=8.4 and 1.5Hz). 8.11(1H, d. J=1.5Hz), 11.86(1H, brs). 
IR(NujoI): 1682 cmV 
mp: 1 94.6-1 94.9°C. 

Optical purity: 97.9 %ee (retention time: 23.3 min, high-performance liquid chromatography, column: CHIRALCEL 
OD 250 mm x 4.6 mm 0, partide diameter of filler: 20 ^un. eluate: hexane/ethanol/metiianol/trifluoroacetic 
55 acid=85/10/5/D.1 , flow rate: 1 .0 mlAnin, column temperature: room tenrperature). 
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<Rr8tStep} 

5 Production d(S)-3-hydroxy-1-(p-tduenesulfonylQxy)b^^ 

[0312] In the same manner as in the first step of Production Example 32. the desired compound (77.5 g) was 
otjtained as light brown oil from (S)-1 .3-butanedio! (30.0 g) and p-toluenesuHonyl chloride (69.8 g). The thus-obtained 
oil was immediately subjected to the next step. 

10 

< Second Step) 

Production of (S)-2-methylo)«thane 

IS [031 3] In the same manner as in the second step of Production Example 32, the desired compound (5.28 g) was 
obtained as colorless oil from potassium hydroxide (74.7 g), water (7.0 g) and (S)-3-hydroxy-1-(p-toluenesulfc)ny- 
lQxy)butane (75.3 g). [Physicochemical property of the compound] ^H-NMR (CDCI3, 8 ppm): 1.42(3H. d, J=6.1Hz). 
2.28-2.37(1 H, m), 2.67-2.73(1 H. m), 4.47-4.54(1 H. m). 4.60-4.67(1 H, m). 4.96-5.04(1 H. m). 

20 (Third Step) 

Production of (S)-N-t-butyl-4-hydraxy-1-pentanesulfonan^de 

[03141 In the same manner as in the third step of Production Example 32. the desired compound (1.98 g) was 
25 obtained as white aystals from N-t-butylmethanesulfonamide (9.86 g). a solution of 2.0 M lithium diisopropyiamide in 
heptane/letrahydrofuran/ethylbenzene (65 ml) and (S)-1-methyloxethane (4.54 g). 

[Physicochemical property of the compound] 

30 [0315] 

^H-NMR (CDCI3. S ppm) :1.22(3H. d. J=6.3Hz), 1.37(9H. s). 1.54-1,62(2H, m). 1.64-1,73(1H. brs). 1.85-2.02(2H. 
m), 3.08(2H, t J=7.7Hz). 3.80-3.87(1 H. m), 4.32(1 H, brs). 

35 (Fourth Step) 

Production of (S)-N-t4xityl-44)enzoytoxy-1 -pentanesuHbnamide 

[031 6] In the same manner as in the fourth step of Production Example 32. a yellow, oil crude product (2,29 g) was 
40 obtained from (S)-N-t-butyl-4-hydraxy-1-pentanesuHbnamide (1.50 g). benzoic add (1.72 g). N.N'-carbonyWiimidazole 
(2.29 g). and diazabicydoundecene (2.15 g). This product was dissolved in heated t-butyl methyl ether (4 ml) and hex- 
ane (10 ml) was added thereto for crystallization. The crystals were cdlected by filtration, washed with hexane. and 
dried to obtain the desired compound (1 .63 g). 

45 [Physicochemical property of the compound] 

[0317] 

^H-NMR (CDCI3. 6 ppm) :1.33(9H. S). 1.37(3H. d. J=6.2Hz). 1.77-2.01(4H. m). 3.03-3.12(2H. m). 4.06(1H. brs). 
so 5.16-5.23(1H. m). 7.44(2H. t J=7.6Hz), 7.55(1H. t. J=7.5Hz). 8.03(2H. dd, J=8.1 and 0.8Hz). 

Optical purity. 99.6 %ee (conditions of higji-perlbrmance liquid chromatography: CHIRALPAK AD. hexane/ethand 
=9/1 . 1 .0 ml/min. 254 nm. 40*C). 

(Fifth Step) 

55 

Production of (S)-4-benz(iyl<wy-1-pentanesutfonamide 

[0318] In the same manner as In* the fifth step of Production Example 32. the desired compound (1.28 g) was 
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obtained ae light yellow oil from (S)-N-t-buty«-4-benzoyloxy-1 -pentanesuHbnamide (1 .63 g). [Physicochemical property 
ofSe comp<Hlndl^H-NMR(CDCl3. » ppm) :1.38(3H. d. J=6.2Hz). 1.78-2.06(4H. m). 3.13-3.24{2H. m). 4.68(2H. tDre). 
5.18.5.24(1H. m). 7.44(2H. t. J-7.9H2). 7.56(1H. t. J-7.4Hz). 8.03(2H. dd, J=7.8 and 1.4Hz). 

5 (Sixth Step) 

Production of (S)-6K(445enzoyto)cy-1i)entarie)sulfonylcart)amoyl)-H2.4<lichlorobe^ 

[03191 N N-dimethylformamide was added to 6-cartxjxy-1-(2.4Hli*k)robenzylV2-nwthylbenzimidaiole (1.26 g) as 
obtained in Production Example 14 and N.N'^arbonykliimidazole (0.80 g) and the mixture was stirred for at»ut 30 rnin- 
utes at room temperature. Then, diazabicydoundecene (0.75 g) and (S)-4*enzoyloxy-1i)entanesultonamide (1 .28 g) 
were added thereto and the solution was stirred for 14 hours at 90°C. The mixture was concentrated and ethanol (15 
ml) and water (7.5 mD were added thereto. After adjusting the pH to 5 with dilute hydrochloric acid the mixture was 
stirred for about 1 hour at room temperature. The deposHed crystaJs were collected by filiation washed wrth a mixed 
solution of ethanol and water (1/1). and dried under reduced pressure to obtain (S)-6-((4^)e^zoyloxy-1-pentarle)8ulfo- 
nylcarbamoyO-l-(2.4-dichlorobenzyl)-2-methylben2imidazole (1.91 g) as white crystals. Jhis compound was immedi- 
ately subjected to the next step. 

ExaiTPle 66 

Production of (S).l-(2,4KlichlorobenzyO-6K(4-hydroxy-1i3ertane)sultonylcarbamoyl)-2Hiiethy^ (78) 

[03201 In the same manner as in Example 65. crude crystals (1.01 g) were obtained from (S)-6-((4-benzoylQxy-1- 
Mntane)su«onylcarbamoyO-1-(2.4^ichlorobenzyl)-2-methylbenzimidazole (1 .88 g) as obtained in Production Example 

» 33. sodium hydroxide (0.391 g). water (10 ml), and ethanol (10 ml). The aystals (0 72 g)were disso^ed "^^^o^ 
(15 ml) at 70»C and the mixture was cooled to room temperature with slining. The preapilated crystals were collected 
by filtration and dried under reduced pressure to give white crystals (307 mg). The aystals were dissoVed " a mn«l 
solution of acetone and water (9/1 . 8 ml) at 60«C. Water (20 ml) was slowly added dropwise thereto to dep^t cryslate. 
The mixture was stirred for 2 hours while the solution was allowed to cod slowly to room temperature. The crystals 

30 deposited were collected by filtration and dried to yield white crystals of (S)-1 -(2.4-dichlorobenzyO-6-(4-hydroxy-1 -pen- 
tanesultbnylcarbam6yl)-2-melhylbenzimidazole (78) [^^ 8 mg). 

[Physicochemical properties Of Compound (78)1 
35 [0321] 

1H-NMR (DMSOde. 8 ppm): 1.00(3H. d. J=6.1Hz), 1.35-1.47(2H. m). 1.65-1.85(2H. •")• 2.49(3H. «). 3.50^H. t 
J=7 9Hz) 3.56(1H. m).-4.43(lH. bis). 5.59(2H. s). 6.44(1H. d. J=8.4Hz). 7.32(1H. dd. J=8.4 and 2.0Hz). 7.68(1H. 
d. J=8.5Hz). 7.75(1 H. d. J=2:0Hz), 7.81(1H. dd. J=8.4 and 1.0Hz). 8.11(1H. s). 11.85(1H. brs). 
40 IR(Nujol): 1682cm^ 

mp: 195.0-195.8'>C. . , /HuiBAi/»ni 

Optical purity: 99.7 %ee (retention time: 20.5 min. high-performance liquid chromatography, column: CHIRALCEL 
OD 250 mm x 4.6 mm 0. partide diameter of filler: 20 («m, duate: hexane/ethanolAnelhanoWnfluoroacetic 
acid-8»10/5/D.1. flow rate: 1 .0 mlAmin. colwnn temperature: room temperature). 
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PmduclionE xamDte34 

Productfon of optically active 6K(2-benzoyloxy-1 ^)entane)sulfonylcarbamoyO-1-(2.4KlichtorobenzyO-2-methylbenzimi- 



dazole 



(03221 6-((2-Benzoytoxy-1i)entane)8ulfonylcart)amoyO-1-(2.4KtidilorobenzyO-2-me^ (580 mg) as 

obtained in Production Example 15 was dissolved in ethand (29 ml) and siijjected to highi)erfOm«nce liquid diroma- 
tography (cdumn: CHIRALPAK AD 250 mm x 10 mm 0. partide diameter of filler: 20 mn. duate: heione^elhanoWn^ 
luoroacetic add=50/50/0.1 . flow rate: 3.0 ml/min. column temperature: 40»C. sample injedion vdume: 20 mg/1 ml x 29 
times) to obtain both of the optical isomers independently. The fraction containing the isomer with shorter retention tme 
(420 ml) was concentrated to about 1/2 vdume. Chloroform (200 ml) and water (400 ml) were added thereto and a sat- 
urated aqueous sdutfon of sodium hydrogencaibonate (10 ml) was further added thereto under stimng to adjust the pH 
of the aqueous layer to 7. 1 N Hydroditoric add (3 ml) was further added thereta The organic layer was separated. 
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washed v«thv«ter (200 ml).dried over sodium sulfate. anda)n<»ntratedun^^^ 

retention time (285 mg. retention time: 10.9 min) was obtained wHh optical purity of 100 % ee. 
103231 The fraction containing isomer with longer retention time (800 vrS) ««s treated in the wmeirai^ 
d^Ld abwe and optically aciive 6K{2*enzylaKy-1-pentane)sulfonylcart»moyO-H2.4KJ.chloroten2yl).2^ 
S^iSSzoS^r S lo^er retentiol, time (273 mg. retention time: 1 9.1 min) was obtained wrth opfical punty of 
100 % ee. These compounds were immediately suhiecled to the next step. 

Example 67 

Production of optically active i.(2^4^ichtorobenzyim(24vdroxy-1i»ntane)sulfbnyk»rbamoyO 
zole with longer retention time (79) 

[0324] Methanol(2mOanda10%aqueoi;ssolutionofsodiumhydroodde(0.2mOwereaddedtoo^^ 
2Woylaxy-lHDertUsulfbnyk«rt»moy|.1-(2.4Kl-«^^^^^^ 

SnSSWobtJned in Production Example 34 (277 mg) and the mixture was stirred for 90 minutes at roointempera- 

Ho IJ^Ss sSZof sodiurhydroxide (0.36 mO was further added thereto and ^-"9 «f 
S^nu^L uSer heating at 50H;.Tliesdution was anowed to cool fb^ 
Sl^cSr/mnwas added the,«toandthe resulting solution was e»^^ 
SS^ v^sSWee times with water (2 ml) and twte^ 
SiSSe^Slilptically active 1-(2,4-dicM^ 
idazole with longer retention fime on CHIRALPAK AD (79) (143 mg). 

[Physicodiemical properties Compound (79)] 

[0325] 

IH-NMR (DMS0<i6. 6ppm): 0.81(3H. t. J=7.2Hz). 1 -26-1 >t6(4H. m) ^49{3H. f 

3.59(1H. dd. J=14.4 and 7.2Hz). 3.95(1H. brs). 4.90(1H. brs), 5-57(2H. s). 6.420H d. J=8-4Hz). 7.32(1H, d, 
J=8.4Hz). 7.87(1 H. d. J=8.4Hz). 7.75(1 H. s). 8.79(1 H, d. J=8.4Hz). 809(1 H. s). 1 1 .77(1 H. brs). 

S^plSoo %ee (retention time: 22.3 min. Wgh^rformance liquid chromatography. «>'";™;-2;''R;^ 
AD So mm X 4.6 mm 0. particle diameter of filler: 20 m. ehiate: hexane/ethanoWsoprcpanoWrffluoroacetK; 
acid=8»1Qffi/0.1 , flow rate: 1 .0 mlAnin. column temperature: room temperature). 

Example 68 

Production of optically active H2.4^ioMorobenzyO-6K(2-»vdroxy-1i5entane)sulfonylcarbamoyl)-2H^^ 
zde with shorter retention time (80) 

103261 In the same manner as in Exanple 67. optically active H2.4<lichlorobenzyO-6-((2-hydraxy-1-pentene)sul- 
^LJl^S^^SJ^imidazole Z shorter retention time on CHIRALPAK AD (80) (136 mg) was obteined 

iJrS^enzoytoxy-1i,ente^^^^ 
isomer wift longer retenUon time as obtained in Production Example 34 (260 mg). 

[Physicochemical properttes of Compound (80)1 

[0327] 

IH-NMR (DMSOd6. 5 ppm): 0.81(3H. t. J.7.2Hz). 1.26-1 .46(4H. m). 249(3H. s). 349(1 H. dd. J=14^ a.^4^1 Hz). 
3 59(1H dd J=14.4 and 7.2Hz). 3.95(1H. bis). 4.90(1H. bfS). 5.57(2H. s). 6.42(1H. d. J=8.4Hz). 7.32(1H. d. 
J=8.4Hz). 7.67(1H. d. J=8.4Hz), 7.75(1H. s). 8.79(1H. d. J=8.4Hz). 8.09(1H. S). 11.77(1H. brs). 

K^pi^^^lOO %ee (retention time: 17.2 min. highDerformance liquid <*'f«;Jf>9^«P^^ 
/TMOmm x 4.6 mm 0. particle diameter of tiller: 20 jun. eluate: hexane^ethanoWsopropanoWnfluoroacetic 
acid»8S/10/5/0.1 . flow rate: 1 .0 mWnin. column temperature: room temperature). 
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Production of optically active 3^)enzoyto)(y■1■pen^ 

5 103281 a-Benzoyloxy-l-pentanesuHbnaniide (1 .50 g) as obtained in the third step of Production B«nple 17 was 
dissolved in a mixed solution of hexane and isopropanol (7/3. 50 ml). The solution was subjected h.gh-performarKe 
liquid chromatography (column: CHIRALRM< AS 250 mm x 10 mm 0. particle dameter of filler: 20^. eli«rte: h«- 
SSsopI^panor^T^. flow rate: 5.0 mlAnin, column temperature: 40-C. sample injection volume: 1 X)-1 2 nj x 22 tmes) 
to collect both of the optical isomers independently. After concentrating each fraclioa toluene (5 ml x 2 mes) was 

10 added thereta The fractions were concentrated under reduced pressure again. Thus, opticaHy active aj'e^'^;;; 
pentanesulfonamide isomer with shorter retention time (350 mg. retention time: 10.7 <™n. optcal f^-^-^^^ 
was obtained as well as that with longer retention time (350 mg. retention time: 16.2 mia optical punty: 99.57 %ee). 
These compounds were immediately subjected to the next step. 

IS Pf^^nn Example 36 

Production of sodium salt of optically active 6K(3*enzoytoxyO-pentane)sullbnylcaibamoyO-l-(2.4^cWorobenzyl)-2- 
methylbenzimidazole 

20 103291 N.N'-carbonyldiimida20le (0.209 g) was added to an N.N'<limethyHbm«mide solution (2 m^^ 

2.-WichlorobenzyO-2-methylbenzimida2ole (0.288 g) as obtained in Production Example 14 and tlie "^fewas 
stiired for 40 minutes at room temperature. Isomer of opticaily active 3-benzoyloxy-1 -P^-^^e sulfonamide »^ short* 
retention time (0.350 g) as obtained in Production Example 35 and diazabicydoundecene (0.196 g) were added ttweto 
and the solution was stirred overnight at 80'C. The solvent was removed under reduced pressure and -"flf 
and water (3 ml) were added to the residue to make the solution homogeneous. Then, the pH was adjusted to about 6 
with hydrochloric acid. After addition of water, the solution was extracted twice with ethyl acetate and the organic layer 
was roncentrated under reduced pressure. To the resulting residue were added ethyl acetate (5 rrt) and a saliirated 
aqueous solution of sodium hydrogencarbonate (4 ml). After stirring for 1 hour, the FMipitated soM^ collected by 
liltration. washed with water and ethyl acetate, and dried to obtain sodium salt of optically achve 6K(3-benzoylQxy-1- 
30 pentene)sullbnylcaibamoyl)-1 -(2.4Klichlow>-benzyO-2-methylbenzim-idazole (0.497 g). 

[Physicochemical property of the compound] 

[0330] 

^H-NMR (DMS0-d6. 8 ppm): agree with the spectrum of its racemate. 

Production Example 37 

Production of sodium salt of optically active 6K(3*enzoyloxy-1i)entane)sullbnylcarbamoyl)-1-(2.4<Jchlorobenzyl)-2- 
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103311 In the same manner as in Production Example 36. sodium salt of optically active 6^(3-benz<yloxy-1-pen- 
Ue)sulfonylcarbamoyO-1-(2.4<fichtoiDben2yO-2-methylbenzimidazole (0.436 g) was obtained from^^ 
SKe4l)-2-meS benzimidazole (0.288 g) obtained in Production Example 14. N.N^H»rtx)nytdl.mldazole (0209 
g). optically active 3-benzoyloxy-1-pentane sulfonamide isomer with longer retention time (0.305 g) obtained in Produc- 
tion Example 35. and diazabicydoundecene (0.1 96 g). 

[Physicochemical property of the compound] 

[0332] 

^H-NMR (DIMSO-de. 8 ppm): agree with the spectrum of its racemate. 
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Proclu<*onofopHcal^acth.eH2.4^icWorobenzyO-^^^ 
zole with longer retention time (81) 

obtained as white crystals, physkxwhemical properties oJ Compound (81)1 
< H-NMR (DMSO-dS. 8 ppm): agree with *e spectrum of its racemate. 

S^'tS^S 7 %ee (retention time: 45.2 min. highi)ertbrmance liquid chromatography. """Tf HIRALCEL 
SSS^SST^^^S^rtlclediameleroffi^ 

SS-SSJSpZte (ihe pH was'adiusted to 2.0 wrth 85 % phosphoric acid)/acetonrtnle=7/3. flow rate: 0.7 mlA^n, 
column temperature: 1 0'C). 

Eyamole 70 

Produclionof optically activeH2.4-dichlorobenzyl)^-(3^iydmxy-1i.ent^ 
with shorter retention time (82) 

,n,wi m ttia same manner as in Example 69. the desired compound with shorter retention time on CHIRALCEL 
S?Sh (82Hm nS^^rdTn^ as ^e crystals f«m sodium sail of oplicdly ^l^^^J^^^"^ 
2Se)suS^i)^ W.^^^^ «) *^ 

37. 

3S 

[Physicochemical properties of compound (82)1 
[0335] 

40 ^ H-NMR (DMSO-d6, 6 ppm): agree with the spectrum of its racemale. 

?Si^urJ^29 %ee (retention time: 36.6 min. high^erformance liquid chromatography, column: CHI^^^^ 

45 umn temperature: lO'C). 

Example 71 

Production of 1-(2K«oro^-(1-hexyObenzyO-2-methyl-((4Hr,ethylbenzene)sul^^ 

r03361 Amixtureof1-(2<hloro^K1*e«n-1-yObenzyl)-2Mnelhyl^(4-methyIbenzene)sulfo^^ 

55 nylcartaamoyObenzinwiazole (83) (0.080 g). 
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[Physicochemical properties of Compourxl (83)] 
[03371 

S). 6.33(1H. m). 7.04(1H. t. J=8.2Hz). 7.41(3H. m). 7.63(1H. d. J=8.2Hz). 7.70(1H. d. J=8.5Hz). 7.85(2H. d. 
jU.ZHz). 8.04(1H. s). 12.29(1H. brs). 
!R(NujoI):1619cm-\ 
mp: 195-196.5°C. 

Example 72 

Production of i.(2^oro^-(1-hexyOberuyO-2-rTiethyl.6Kperrtariesu^^^ m 

[03381 In the same manner as in Example 71 . the desired compound {0.064 mg) was obtained from 1 ■2^oro.4- 
(14vwen-l-yOben2yl)-24nem^^^^ (00^^ 9) «^ 



[Physicochemical properti^ of Compound (84)] 
20 [03391 

iH.NMR(DMSO<i6.6ppm):0.80(6H.m)J-19-1.39(10H.m)1^ 

3.48{2H. m). 5.55(2H. s). 6.36(1H. d. J=8.0Hz). 7.05(1H. d. J=8.0H2). 7.39(1H. s). 7.67(1H. d. J^,5Hz). 7,79{1H. 
d. J=8.5Hz), 8.10(1H. s). 11.86(1H. brs). 
25 IR(Nujol):1669cm*\ 
mp: 167-169°C. 

Pr^^iirfinn Example 38 
30 <FirstStep> 

Production of H2-chloro-4-(tWophen.2-yObenzyD-6KelhoxycarboriyD^^^^ 
103401 1-(2-Ch,oro-4.i^^^^^^^^^^ 
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SSs SuSz 2 ml), toluene (3 4. and ethanol (1 ml) were mixed and ref luxed for 2.5 hours under heabng. "me 
SSi vSXeito iol to room teripemtura After addition of toluene (50 ml) and water (50 ml), the so^on v«s 
SSSrJTSte The organic layer wTseparated. dried over anhydrous sodium sulfate, and concentrated under 
ISSdTeSlt. The raiting ^1 was puSed by recryslalli^ from ethanol/Water (15 mV15 mO to obtain the 
desired i.(2Krfiloio^-(thiophene-2-yl)ben2yl)-6-(ethaxycarbonyl)-2Hnethylben2i^ (0.60 g). 



[Physicochemical property of the compound] 
[0341] 

iH-NMR mSO^. 5 PPm): 1.28(3H. t. J=7.0Hz). 2.54(3H s). 4.26(2H J, J=7^0Hg. 5.^H^. 6.61(1H, d. 
J=8.0Hz). 7.13(1H. d. J=4.0Hz). 7.49(1H. d. J=8.0H2). 7.57(1H. d. J=4.2H2). 7.66(1H. d. J=8.4Hz). 7.81(1H. d. 
J=8.4Hz). 7.84(1H. 8). 8.01(1H. s). 

so (Second Step) 

Production of 6Kaiboxy-1-(2<rfilor<>4-(thiophen-2-yl)benzyl)-2HT>ethylben2imidazole 

[0342] l<2K*iloro^-(thiophen-2-yl)benzyl)-6Kethaxycaibonyl)-2-methylben2imidaa)le (0.60 g) j 10 % 
55 of sSum hydroddeS ml), knd ethanol (5 ml) were mixed and refluxed for 15 minutes ""der heatng After 

S5i^rgtlSlntocoolto'nx,mtempe,«ture.insoM^^ 

Ljust«l to pH6with1Nhydrochloricadd(about4ml).ThedeposHed crystals were cote^^^ 
50% aijjeous ethanol. ariddrledurider reduced pressure tooblainthedesir^ 
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ophen-2-yO benzyl)-2-melhylbenzimida2ole (0.208 g). 
[Physicochemical property of the compound] 
5 [0343] 

iH-NMR (DMS(W6. 6 ppm): 2.53(3K S). 5.61(2H. s). 6.56(1H, d J=8^Hz)^ 7^3(1 H f''^^"^^^^^^^ ^"^ 
8.1Hz). 7.58(2H. m), 7.61{1H. d. J-8.4H2). 7.80(1H. dd. J=1.4 and 8.4Hz). 7.84(1H. d. J=1.8Hz). 7.97(1H. s). 

10 Example 73 

Production of H2-chloro^-(thiophen-2-yObenzyO-2-met^^^ 
(85) 

15 [0344] In the same manner as In Example 1 . the desired benzlmidazole (85) was obtained from carboxylic acid 
obtained in Production Example 38 and (4-methylbenzene)sulfbnamide. 

[Physicochemical properties of Compound (85)] 

20 [0345] 

IH-NMR {DMS0-d6. 5 ppm): 2.36(3H. s). 2.49(3H, s). 5.59(2H. s). 6.45(1 H. d, J=8.1Hz). 7 "13(1^ ni) 7.38^^^ d. 

12.32(1 H, brs). 
25 IR(Nuiol):1698cm"^ 
np: 207.5-208.5*0. 

Example 74 

30 Production of H2KJhloro-4-(thlophen-2.yObenzyl)-2HTiethyi-6-{1-pentanesulfon^ (86) 

[0346] In the same manner as in Example 1. the desired benzimldazole (86) was obtained from caiboxylic acid 
obtained in Production Example 38 and 1 -pentanesuHbnamide. 

35 [Physicochemical properties of Compound (86)1 
[0347] 

lH-NIVIR(DMSOd6. 8ppm):0.79(3H.t. J=7.3Hz). 1.24(2H, m). 1.33(2H. m). ^•66(2H m) 2.52(3H^^^^ 
40 j"7Wz).5.61(2H.s),6^WlH.dJ=8.2Hz).7.13(^ 

7.80(1H. d. J=8.4Hz). 7.86(1H. s). 8.12(1K s). 11.88(1H. bfS). 
IR(Nujol): 1684 cm'\ 
mp: 213-216*C. 

45 Prnri^ifttion Example 39 
< First Step) 

Production of H2<hloro^-(furan-2-yObenzyO-6KethoxycarbonyO-2.meth^ 



so 



55 



[03481 H2.Chloro-4HOdobenzyD^-(ethoxycarbonyl)-2.methylbenzi^^ (1.00 g) as obtained in Production 
Example 23. furan-2^ric acid (0.30 g). tetrakis(triphenytphosphine)palladium (<V) (0^ 9). a 2 M ^^^^^^^l 
aaueous solution (2.2 ml), toluene (3 mO. and ethand (1 ml) were mixed and refluxed for 2,5 hours und^ h^ng. The 
Slo'wt aS^ed to L to room teirperature and extracted with toluene (50 mO and water (50 r^^^^ 
layer was dried over anhydrous sodium sulfate and concentrated under reduced pressure. The al t^"^ <)bte^^^ 
l^y^STfZ ethaJSwater (20 ml/20 ml) to obtain the desired compound. 1.(2Krfiloro^.(furan.2-yI)benzyO^. 
(ethoxycartx)nyO-2-methylbenzimidazoIe (0.73 g). 
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[Physlcochemical property of the compourxlj 
[0349] 

5 ^H-NMR (DMS0-d6. 8 ppm): 1.27(3H. t. J=7.1Hz). 2.53(3H. s). 4.26(2H, q. J=7.1H2). 5.63(2H. s). 6.59(1H. dd. 

J=3.3 and 1.8Hz). 6.65(1H. d. J=8.1Hz). 7,05(1H. d. J=3.2H2). 7.50(1H. d. J^S.IHz). 7.65(1H. d, J=8.4Hz), 
7.75{1H. s), 7.80(1H, d, J»8.4Hz), 7.86(1H, s), aOO(1H, S). 

(Second Step) 

10 

Production of 6-cartx)xy-1-(2-chlora4-(furan-2-yl)benzyl)-2-methylbenzimidazole 

[0350] 1 -(2-Chloro-4KthiO|>hen-2-yl)b«Tzyl-6-(ethaxycart)onyO-2-methyl (0.73 g. 1 .85 mmd). a 1 0 % 

sodium hydroxide aqueous solution (2 ml), and ethano! (15 ml) were mixed and refiuxed for 1 .5 hours under heating. 
IS The solution was allowed to cool to room temperature. The pH of the solution was adjusted to 6 with 1 N hydrochloric 
acid (about 6 ml). After adding water (10 ml), deposited aystals were collected by filtration, rinsed with 50 % aqueous 
ethanol. and dried under reduced pressure to obtain desired 6<»rt)oxyOK2-<5hloro-4Kfuran-2-yl)benzyO-2-nriett^ 
zimidazole (0.305 g). 

20 [Physicochemical property of the compound] 
[0351] 

^H-NMR (DMSOdS, 6 ppm): 2.53(3H. s). 5.62(2H, s). 6.59{1H. m). 6.62(1H, d, 8.1Hz). 7.05(1H. d. J=3,3Hz), 
25 7.54(1H. d, J=8.0Hz). 7.64(1H. d. J=8.4Hz). 7.75(1H. s). 7.80(1H. d. J=8.4Hz). 7.86(1H, s). 7.99(1H, s). 12.70(1H. 
brs). 

Example 75 

30 Production of i-(2-chloro-4-(furan-2-yObenzyO-2Hnelhyl-6-(1-pentanesulfonylcarbanwyO^^^ (87) 

[0352] In the same manner as in Exanple 1. the desired benzimidazde (87) was obtained from carboxylic acid 
obtained in Production Example 39 and 1-pentenesuHbnamide. 

35 [Physicochemical properties of Compound (87)] 

[0353] 

^H-NMR (DMSO<16. 6ppm): 0.79(3H, t J=7.3Hz), 1.24(2H. m). 1.35(2H. m). 1.66(2H. m). 2.51(3H. s). 3.4a(2H. t. 
40 J=7.7H2). 5.60(2H. s). 6.53(1H, d. J=8.2Hz). 6.59(1H. m). 7.05{1H. d. J«3.3Hz). 7.54(1H. d. J=8.1Hz). 7.68(1H. d, 
J=8.6Hz). 7.76(1H. s). 7.80(1H, d, J«8.4Hz). 7.88(1H. s). 8.12(1H. s). 11.90(1H. brs). 
IR(Niijol):1690cm^ 
np: 221 .8-222.7*0. 

45 Example 7$ 

Production of i.(2-chloro-4-(furan-2-yObenzyO-2HTiethyl-6K(4-methyIbenzene)suHbnylc^ (88) 

[0354] In the same manner as in Example 1 , the desired benzlmidazole (88) was obtained from carboxylic acid 
so obtained in Production Example 39 and (4-mettiylbenzene)suHbnan*Je. 

[Physicochemical properties of Compound (88)] 

[0355] 

^H-NMR (DMSOdS. 6 ppm): 2.36(3H, s). 2.50(3H. s). 5.59(2H. s), 6.50(1H. d. J=8.2Hz). 6.60(1H. m), 7.05(1H. d. 
J=3.2Hz). 7.39(2H. d. J=8.0Hz). 7.53(1H. d, J=8.1Hz), 7.64(1H. d. J=8.5Hz). 7.72(1H, d. J=8.4Hz). 7.76(1H. s). 
7^2H. d. J=:8.2Hz). 7.87(1H. s). 8.07(1H. s), 12.31(1H. brs). 
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IR(Nujol): 1614 cm-\ 
rTp:154.2-155.9*»C. 

Example 77 

^ Production of i-(2-chloro^-(phenylelhynyl)benzyO-2-methyl-6-((^^ 

(89) 

[03561 »n the same manner as in Example 1 , the desired benzlmidazole (89) was otitalned from cartxixyllc acid 
10 obtained in Production Exan^le 23 and (4-methyIben2ene)suHbnamide. 

[Physicochemical properties of Compound (89)] 

[0357] 

^H-NMR (DMS0-d6. 6 ppm): 2.34(3H. S). 2.47(3H, s). 5.61(2H, s). 6.44{1H, d. J=8.1Hz). 7.37.7.44(6H, m) 7.52- 
7.57{2H. m), 7.64(1H. d. J=:8.2H2). 7.72(1H. d. J=7.1Hz). 7.77(1H. d. J=1.7H2). 7.85(2H. d-8.3Hz). 8.06(1H. s). 
IR(Nujol):1682 cm-^ - 
mp: 222.4-228.5*»C. 

20 

Example 78 

Production of i.(2-chloro-4-(phenylethynyl)ben2yl)-2HTiethyl^-((E)-1i>emene-1^ (90) 

25 [0358] In the same manner as in Example 1. the desired benzimidazole (90) was obtained from carboxylic acid 
obtained in Production Example 23 and 1 -pentane-1 -sulfonamide. 

[Physicochemical properties of Compound (90)1 

30 [0359] 

^H-NMR (DMS0-d6. 6 ppm): 0.85(3H, t. J=7.0Hz). i:43(2H. q, j37.3Hz). 2.22(2H, m). 5.62(2H. s). 6.48(1H. d. 
J=8.3Hz). 6.76(1H, d, J=14.9H2). 6.81.6.89(1H. m), 7.39-7.45(4H. m), 7.52-7.58(2H. m). 7.67(1H. d. J=3.9Hz). 
7.78{2H, m), 8.10(1H, s), 11.97(1H, brs). 
35 iR{Nujol):1673cm^ 
mp: 242.7-244.0*C. 

Example 79 

40 Production of 1 ^2K^loro^-(phenyiethynyObenzyO-24nethyi-6-((4.vinylbenzene)suto (91) 

[03601 In the same manner as in Example 1. the desired benzimidazole (91) was obtained from carboxylic add 
Obtained in Production Example 23 and (4-vinylbenzene)sulfonamide. 

45 [Physicochemical properties of compound (91 )] 

[0361] 

1H.NMR(DMS0<16. 6 ppm): 5.44(1H. d. J=11.0Hz). 5.62(2H. s). 5.99(1H. d. J=17.7Hz). 6.44<1H, d. J=8.1Hz). 
50 6.80(1H. dd. J-11.0. 17.7Hz). 7.38-7.45(4H. m), 7,52-7.56(2H. m). 7.62-7.74(4H. m). 7.77(1H. d, J=1.6Hz). 
7.93(2H. d. J=8.4Hz). 8.07(1H. 8). 12.39(1H. brs). 
IR{Nuiol):1694cm^ 
iTp:237.5-238.5*C. 
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Example 80 

Production of i-(2KAiIoro^(phenylemyiiyl)bGnzyO-2-mel^ 
(92) 

103621 In the same manner as in Example 1 . the desired benzimidazde (92) was obtained from cartjoxylic acid 
obtained in Production Example 23 and ({E)-2-phenylethenyl)sulfonamide. 

[Physicochemicai properties of Compound (92)] 

[0363] 

iH-NMR (DMSCX16. 8 ppm): 5.62(2H. s). 6.45(1H. d. J=8.2Hz). 

7.58(2H, m). 7.63(1H. d, J=15.5H2), 7.67(1H. d. J=8.5Hz), 7.73-7.77(2H. m). 7.78(1H. s). 7.80(1H. d. J-8.5Hz). 
16 8.13(1H,s).12.17(lH.brs). 
IR(Nujol):1672cm^ 
mp: 239.1-241 .8»a 



10 



20 



Example 81 

Production of i.{2-chloro-4.((E)-2-phenylethenyl)benzyl)-6K{4-vinylbenzene)suH6^^ 
zole(93) 

[03641 In the same manner as in Example 1, the desired benzimidazde (93) was obtained from caiboxylic acid 
25 obtained in Production Example 24 and (4-vinylbenzene)sulfonamide. 

IPhysicochemical properties off Compound (93)1 

[0365] 

1H.NMR(DMSCW6. 8 ppm): 5.39(1H. d. J=11.0Hz). 5.57(2K s). 5^(1H. J. ^=17^^-^ f Si^lSlH d 
6 77(1H dd. J=17.6 and 10.9Hz). 7.19(1H, d. J=6.5Hz). 7.22.7.32(2H, m), 7.36{2H, t. J=7.6Hz). 7.42(1H. d, 
J=8.0Hz). 7.54-7.64(5H, m). 7.74(1H. d. J=8.4Hz). 7.81{1H, s). 7.89(2H. d. J=8.3Hz). 8.02(1H. s). 
IR(Nujol):1682cm\ 
35 mp : 142.5-144.5*»C. 

&mmpie82 

Production of i.(2Krfiloro^((E).2i)henylelhenyObenzyO-6-{(E)-l-pertene-^ 
40 zole (94) 

[0366] In the same manner as in Example 1 . the desired benzimidazole (94) was obtained from caiboxylic acid 
dbtained in Production Example 24 and l-pentene-l-sulfonamkJe. 

45 [Physicochemicai properties of Compound (94)1 
[0367] 

iH-NMR (DMSOdS. 5 ppm): 0.84(3H. t. J=7.3Hz). 1.3M.44(2H. m). 2.21(2Kq^J=6.8HJ 2-5 
50 S). 6.46(1H. d. J=8.1Hz), 6,75(1H. d. J=15.2Hz). 6.80-6.87(1 H. m). 7.21(1H. d. J=ia4Hz). J f -7.37{4H m . 
7^(1? dd. J.8.2 and 1.5Hz). 7.57(1H. d. J=7.4Hz). 7.66(1H. d. J=8.5Hz). 7.78(1H. dd. J=8.4 and 1.5Hz). 
7,83(1H. d. J=1.6Hz). 8.09(2H. d. J:=1.4Hz). 12.04(1H, brs). 
IR(NujoI):1674cm^ 
mp:224.5-227.5«C. 

55 
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Production of H2KShIoro^K(E)-2i)henylethenyObef«yD-2Hn^ 
dazole (95) 

[0368] in the same manner as In Example 1. the desired benzimidazole (95) was obtained from carbbxylic acid 
obtained in Production Example 24 and ((E)-2-phenylethenyl)sulfbnamide. 

[Physicochemical properties of compound (95)] 

[0369] 

1 



IS 



20 



25 



30 



■H-NMR (DMS0-d6, 8 ppm): 2.50(3H. s). 5.59(2H. 8). 6.46(1H, d. J=8.1Hz). 7.20(1H. J^iejWz), 7.25-7.32(2H 
m) 736(2H. t. J=7.7HzT7 41-7.45(4H. m). 7.49(1H. d. J-15.4HZ). 7.57(2H. d. J-^-SHz) 7ffi( H d J=15.5Hz). 
r^lH. d. j=8.5Hz). 7 74{2H. d. J=7.8Hz). 7.80(1 H. d. J=8.5Hz). 7.82(1H. 6). 8.13(1H. 6). 12.1(1H. brs). 
IR(Nuiol):1672 cm 
np:249.9-251.4''C. 

Prryiiirtinn Example 40 
(First Step) 

Production d H2-cWoro^-Mr<KybenzyO-6-(ethoxyc^ 

t037Dl EtJvl4-(acet/lamino)^-aminobenzoate(6.34g).4^etoxy-2<*ilorobenzyllw^^ 
S (5.12 ail s<Slum io<!ide (1.28 g) were added to ethyl acetate (^ml) arxl water 
sSred for 15 hours at 70°C. "me organic layer was separated, washed with water, and concentrated under reduced 
pressure. Ethanol (30 mo and 35%hydrochloriGacid(3.2g) were added to the oily residueand the mixh^^ 
telMtoum at 70-C. After extraction of the reaction solution with ethyl acetate and water, the organic layer was s^ 
ml^ and ooncenttated. The residue was crystallized t)y addition of ethanol. Crystals obta.ned by f iltraton was dned to 
obtain H2<hk)ro-4-hydroxyben2yO-6-(e1ha)cycart)onyO-2-methyIbenzimida2ole(1 .53 g)^ r^ie 
StII Separatelyrsie filtrate was concentrated and ethanol was added thereto to effect cr^Uzahon. Cn^te 
K«lbyfStonLdriedtoobtain1-(2<hloro-4-hydr«^^ 

9)- 



35 



[Physicochemical property of the compound] 
[0372] 

iH-NMR(CDa3. 8 ppm) : 1.39(3H. t. J=7.lHz). 2.50(3H. s) 4.37gH q. J=[;";i,"!«!S' J'.^^^^^ 
J=8.4Hz). 6.47(1H. dd. J=8.5 and 25Hz). 7.01(1H. d. J-2.2Hz). 7.67(1H. d. J=8.4Hz) . 7.96(1H. d. J^.SHz). 

7.99(1H, s). 



45 



SO 



(Second Step> 

Production of H44xityloxy-2-chl«obenzyl)-6KrthaicycaibonyO-2Hnelhylbenzim-|^ 

[03731 N.N-dimethyHormamide (5 mO was added to 60 % sodium hydride (0.20 g. oiW- Coastals of H2-chloro^ 
KUenzio^^cart)onyl>24r,ethylbenzimidazole (0.80 g) were 

Sg for 15 hours at room temperature, water and subsequently ethyl acetate were added to *e «rfuton to effect 
extra(^on. "me organic layer was separated, washed twice with water, and concentrated to obtain 0.62 g of od. 



[Physicochemical property of the compound] 

55 

[0374] 



iH-I^R(CDCb.8ppm):0.95(3H.tJ-7.5Hz).1.39(3H.t.J-7.3Hz)J.42-1.50(2H.m).1.70-1J^^^^ 
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8) 3 90(2H t J=6.4Hz) . 4.37(2H. q. J=6.9Hz). 5.38(2H. 8). 6.37(1H. d. J=8.6H2). 6.62{1H. dd. J=8.6 and 2.5Hz). 
7.00(1H. d. J=2.5Hz). 7.73(1H. d. J=8.5Hz) . 7.96(1H. s). 7.98(1H. d. J=8.6Hz). 

(TNfdStep) 

Production <rf i-(44)ulyloxy-2<hloroben2yO-6-caitoxy-2-methyl^ 

103751 Sodium hydroxide (0.17 g). ethanol (8 ml), and water (4 mD were added to H4*u5!taV-2Kailw 
K^cart^urfS-SivlberBimidazole (0.62 g) and the whole was stirred for 4 hours at 80»C. The pH was adji^ 

ta5SSJ<IS««yo3«arl)axy-2M^ 

1H.NMR (DMS0.16. 8 ppm) : 0,89(3H. t. J=7.5Hz). 1.35.1.42(2H. 1-6^1 ^t^H-m)^^^^^^ 
J=6 4H2). &51(2H. S). 6.56(1H. d. J=8.7Hz), 6.81(1H. dd. J^.7 and 2.5Hz). 7.10(1H. d. J-2.5Hz). 7.61(1H. d. 
J-8.4HZ). 7.88(1H. dd. J-8.4 and 1.3Hz). 7.94(1H. 8). 12.68(1H. br8). 

Example 84 

Production of i.(4^xrtyloxy-2<htorobenzyl)-6Kl-pentanesulfonylcart)amoyl)-2-mem^ (96) 

[0376] m the same manner as in Example 1. the desired benzimkJazole (96) was obtained from cartK»cyl.c acid 
obtained in Production Example 40 and l-pentanesulfonantide. 

[Physicochenracal properties of Compound (96)1 
[0377] 

1uMMRmM<4r%rt6 SrfflmV081(3H t J=7.2Hz), 0.89(3H.t,J=7.4H2). 1.21-1 .29(2H, m). 1.31-1 .42(4H, m). 1.61 • 
T^iSSrf^H ^49^^^^ sWi t. J=6.5Hz). 5.50(2H. s). 6.45(1H. d. J=8.7Hz). 6.81(1H. 

'^l^^r^S^i ^Am t^ iisHz). 7.6^H. d. J-8.5HZ). 7.78(1H. dd. J=8.4 and 1.5Hz). 8.09(1H. s). 

12.24(1 H. brs). 
IR{NujoO:1674cmV 
mp: 166.0-172.5^0. 

35 Pr^T^ifftift" Example 41 

(First Step) 

Production of H2K*iloro-4-{3.methylbutoxy)berizyO-6-(etho)^ 

roffTSl in the same manner as in the second step of Example Production 40. the desired compound (0.600 g)jj«s 
Kedfrili H2^^^^ 
butane. 

45 [Physicochemical property of the compouncfl 
(03791 

lu NMR/rnni X oomV 0 94(6H d J=6.7Hz). 1.39(3H. t. J=7.0Hz). 1.64(1H. q. J=6.6Hz). 1.76-1.83(1H. m) 
2.5Hz). 7.00{1H. d. J=2.5Hz). 7.73(1H. d. J=8.5Hz) . 7.95-8.04(2H, m). 
(Second Step) 

55 Production of i-(2^iiloro^3-methyQxitoxy)benzyO-6^arbQxy-2-methylbenzimidazole 

[0380] in the same manner as in the third step of Production Example 40^ *e <!^?''^J'-^ * 
Ssdfrom H2<hk«v4^-melhyIbutaxy)benzyO-6-ethaxycart)onyl-2H^^ 
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[Physicochemical properties of the compound] 
[0381] 

5 ^H-NMR(DMS0Ki6. 6 ppm) : a89(6H. d. J=6.8Hz), 1.56(2H. q. J=6.6Hz). 1.68-1.77(1H. m). 2.52(3H, s), 3.96(2H. 

t J=6.7Hz). 5.52(2H. s). 6.56(1H. d. J=8.7Hz). 6.82(1H. dd. J=8.6 and 2.5Hz). 7.12(1H. d. J=2.6Hz). 7,61(1H. d. 
J=8.5Hz). 7.88(1H. dd. J=8.5 and 1.6Hz). 7.94(1H. d. J=1.3H2). 11.70(1H. brs). 

Example 85 

10 

Produrtionof H2-chloro-4-(3-methylbutoxy)benzyD-2-methy!-6-(1-^ (97) 

[0382] In the same manner as in Example 1. the desired benzlmidazole (97) was obtained from cartDoxylic acid 
obtained in Production Example 41 and 1-pentanesuHbnamide. 

IS 

[Physicochemical properties of Compound (97)] 
[0383] 

^H-NMR (DMS0-d6. 8 ppm): 0.80(3H, t, J=7.2Hz). 0,88(6H, d. J=6.6Hz), 1.26(2H. m). 1.34(2H. m), 1.56(2H. m). 
1 67(3H. m). 2.49(3H. s). 3.47(2H. t J=7.7Hz). 3.96(2H. t. J=6.6Hz). 5.50(2H.s). 6.45(1H. d. J=8.7Hz), 6.81(1H, d. 
J=:8.6Hz). 7.13(1H. d. J=2.4Hz), 7.65(1H. d. J=8.5Hz). 7.78(1H. d. J«8.4Hz). 8.09(1H. s). 11.87(1H. brs). 
IR(Nujol):1672cm^ 
mp: 178.M79.0*»C. 

Example 86 

Production of H2-chloro-4-(3-methylbutoxy)benzyO-2-methyi-6-((4HTiethylbenzene)sulfonyl^ 
(98) 

[0384] In the same manner as in Example 1 . the desired benzlmidazole (98) was obtained from caiboxylic add 
obtained in Production Example 41 and (4-methylbenzene)sulf6namide. 

[Physicochemical properties of Compound (98)] 

[0385] 

^H-NMR (DMSO-d6. 8 ppm): 0.89(6H.d. J=6.7Hz),1.56(2H. m). 1.72(1H. m). 2.38(3H. S). 2.47(3H, s). 3.96(2H. t. 
J=6.5Hz). 5-49(2H. s). 6.43(1H. d. J=8.5Hz). 6.80(1H. d. J=8.5Hz). 7.13(1H. s), 7.41{2H, d. J»8.0Hz). 7,62(1H. d. 
J=8.4Hz). 7.70(1 H. d. J=8.2Hz), 7.86(2H, d. J=8.2Hz), 8.04(1 H, s). 
IR(Nuiol): 1606 cm ^ 
mp:218-226^C. 

Test Exanple: Test for activity of decreasing plasma glucose using db/db mice 
45 Test compounds 

1 -fisoquinoIin-3-ylmethyi)-2-methyl-e'(1 -pentanesulfonylcarbamoyl)benzimida2oIe (1 3) 
Animal used 

so 

[0386] Five-week-oW fen^le mice [C57BUKsJ<lbm dbWdlH-, C57BUKsJ-dbm +m/4m (Jackson Laboratory) were 
purchased, and were kept for 2 to 3 weeka Then, these mice were used in the test 

Preparation of an aoent 

55 

[0387] A test compound was ntixed with a powdered chow (CE-2. made by Nippon Qea) using a mortar. The mixing 
ratio was 0.01%. Ihe ntixed chow was changed twice a week. The feed amount and the remaining amount were 
recorded, and the intake was calculated from the difference therebetween. 
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Test schedule 

[0388] nie female db/db mice were grouped according to the body weigW. the plasma glucose and the plasma trig- 
lyceride concentrations. Then, the mixture containing the test compound was administered to the mice for 14 days (from 
8 to 10 weeks old). In the morning on day 7 and day 14. the blood was collected from the orbital venous plexus using 
heparinized glass capillary tubes (Chase Heparinized CapiBary Tubes), and a plasma fraction was <*tained through 
centrifugal separation. Plasma glucose, triglyceride, and insulin concentrations were measured on day 0 and day 14 ^ 
well as plasma gluc<»e and triglyceride concentrations on day 7. The body weight was measured on day 0. day 7 and 
day 14. After the final collection of the blood, the mice was killed using CO2 gas. 

|i|^iM»eiir«»mftnt method 

[03891 The plasma glucose was measured by a glucose oxidase method (Glucose Cll-Test W&ko made by WaKo 
Pure Chemical Industries, Ltd.) using from 1 0 to 1 5 nl of plasma. The plasma triglyceride concentration was measur«l 
by a GPOi>chlorophenol method (Triglyceride Q-Test Vtoko made by Wako Pure Chemical Industnes, Ltd.) or a QPO- 
DAOS m«hod (Triglyceride E-Test Wako) using from 10 to 15 ^1 of plasma. The above-mentioned measurements were 
conducted immediately after the Wood colleclioa The plasma insulin concentration was measured by radio irnmuno 
assay method (Phadesef InsuBn RIA Kit made by Cabi Pharmacia) using 20 nl of plasma (which can be stored at • 
acc). 
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mam The diiference in the plasma glucose and the plasma triglyceride concentrations between the groups of the 
dbAib mouse and the W+ mouse was defined as 100%. and the rate (%) of decrease in the plasma glucose and the 
plasma triglyceride concentrations of the group to which the test compound was administered was calculated. As a 
resuH. when the test compound was administered at a dose of 10 mg/l^, plasma glucose decreasing activity was 44%. 
whOe TQ concentration-decreasing activify was 77%. 

INDUSTRIAL APPLICABILITY 

[03911 Novel benzimidazde derivatives and their pharmaceutically acceptable salts are provided. These com- 
pounds and their salts have Wood sugar Iwel-depressing activity or PDES-inhiWting activity, and are useful for prevent- 
ing and treating impaired glucose tolerance, diabetes (type II diabetes), diabetk: complications (e.g.. diabetic gangrene, 
diabetic arthropathy, diabetic osteopenia, diabetic glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy. 
diabetic neuropathy, diabetic cataract diabetic retinopathy, etc.). syndrome of insulin resistance (e.g.. insulin receptor 
disoiders, Rabson-MendenhaB syndrome, leprechaunism. Kbbberiing-Dunnigan syndrome. Seip syndrome, Lawrence 
syndrome, CusWng syndrome, acromegaly, ete.). polycystic ovary syndrome, hyperfipidemia. atherosclerosis, cardio- 
vascular disorders (e.g.. stenocardia, caidiac failure, ete.). hyperglycemia(e.g.. abnormal saccharometabolisrn such^ 
feeding disorciere. etc.). or hypertension; or stenocardia, hypertension, pulmonary hypertension, congestive heartfart- 
ure. glomerulopathy (e.g.. diabetic gtomerulosderosis. etc.). tubulointerstitial disorders (e.g.. renopathy induced by 
FK506. cyclosporin, etc.), renal failure, atherosclerosis, angiostenosis (e g., after percutaneous arterioplasty). distal 
angiopathy cerebral apoplexy, chronic reversftjle obstructions (e.g.. bronchitis, asthma (chronic asthma, allergic 
asthma), ete.). autoimmune diseases, allergk: rhinitis, urtkaria. glaucoma, diseases characterized by enteromoBfity dis- 
orders (e.g.. hypersensrtive erteropathy syndrome, etc.). impotence (e.g.. organfc impotence, psychic impotence^ ete.). 
and diabetic complications (e.g.. diabetic gangrene, diabetic arthropathy, diabetic osteopenia, diabetic fltomerutosde- 
rosis diabetic nephropathy, diabetic dermatopathy. diabetk; neuropathy, diabefic cataract, diabetic reSnopathy. etc.). 
nephritis. cachexia(e.g.. progressive weight loss due to the OpWysis. myolysis, anemia, edema, anorexia, ete. assoa- 
ated wi*i chronic diseases such as cancer, tubercutosis. endocrine disorder. AIDS. ete.). panaeatitis. or restenosis 
after PTCA 

aalms 

1. A benzimidazde derivative represented by the fWkiwing formula (Dora salt thereof: 
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Rl (I) 



wherein R, represerts a hydrogen atom, a tower alkyJ group, a lower alkoxy group, or a lower a'kyjh^ SJ°^' 
S^ZeserZraraLtic lovSr alM group, which 

?hLSJ. S rSi^ a S^lower alkyi group, a nitro group, a tower alkoxycarbonyl group^an aro- 
S^^'^«cKS^^kylo.ygroup.aiowercycloa.l^toxyWal^ 

SZo^m«™natic tower alkenyl group, an aromatic lower alkynyl group, an aromatic oxy tower alkyI grop. a 
STcSJlSKn^ WP an all«nyl group, a lower altoxy group, a tower alkylthio group, a lower 

group, and a tower alkanesulfonylcart»moyl group: 
R^^TrteTaL group, a hydroxy lower alM g>«V. an alkenyl 
S,r^i a Ic2e?alk5 aro^Llic group, a 

an aromatic lower altenyl group: and , .. . ^ i^^/m^vA/ix- 

0(-isacross^inWng group represented tjy any onedihe following tomiulas (II) to (VI). 



H H 0^.^0 " 



H 



IV) 



H H 



H H 



IVl) 



so 2. Tbel«nzimidazolededvaliveora8aftthereotacco.dingtoclaim1.whereinR,isatoweran^ 

3. TTie benzimklazole derivative or a salt thereof according to claim 1. wherein -X- is a cross-linKing gro^, repre- 
sented by the formula (V)- 
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plexy. Chronic reversible obstrucliorw. auioimnume diseases, allergic rtiinitis. "J^^'^; ^''"^r^^^^^^^ 
EnVriTfld bv enleromotility disoidere. iitpotence. nephritis, cachexia, pancreattis. or restenosis after PTCA. 
S c^lSraTa^t^inTeSS aX^ presented by the following Ibrmute (0 or a pharmaceut.- 
cally acceptable salt thereof : 



\ 

R2 
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wherein represents a hydrogen atom, a lower alkyi group, a lower alkoxy group, or a lower alMh» Sjoup^ 
r!^re2i^ar»omatk5 low^ alkyi group, which may be substituted with one or more groups selected from 
a hSSS S groTalS alkyi groi. a nitro group, a tower alkoxycarbonyl group, an aro- 
SrTu?ra^SlowLMa)cygn)up.alowercyc^ 

Tou^. Z«,matic lower alkeny. group, an aromatic tower alkynyl grou^ an ^"^J^ ^^^^ 
tower cydoalkyl-tower alkyloxy group, an alkenyl group, a tower alkoxy group a tower dkylthio group, a tower 
alkanesumnyl group, a lower alkanesulfonyl group, and a tower alkanesulfonylcarbamoyi group; 
Sl^i^te an an«1 group, a hydroxy tower alkyi group, an alkenyl group, an aromatic group, a ha^ogenated 
SjSSTg^ aS^^^aroStic g«>^ 

25 an aromatic lower alkenyl group: and ^, Joenhm/vn- 

-X- is a cross-linking group represented by any one ol the toltowing tomwlas (II) to (VO- 



30 
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40 




H H 



SO 5. 



Thebenzimidazolederivativ8«asaHthereofaoco.dingtoclaim1.where.nR2repres«ite 
arouTShn^y be substituted with one or more groups selected from a hatogen atonx an al^ groip. an a^<h 
SJoT^iter^ group, a tower alkoxy group, a lower aikylthto group, a tower alkanesuHuryl Sroup. a«l a 
SSJ;SfSS group.^ represents an alkyi group, a hydroxy lower alkyi grouft an alkernrt 

55 X- is a cross-linking group represented by the formula (V). 

fi The benzimidazole derivative or a salt thereof according to daim 5. wherein R, represents a hydrogen atoin « a 
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atoms, and R3 represents a hydroxy tower alkyt group or an altenyl group. 

The benzimidazdederivath«orasalt thereof acconlir^g to Claim 6.^^^^ 

a naphthytmethyt group, or an isoquinolylmethyl groip. whK:h may be aDstrtuted v«th 

one^ehSnatSB.3repr^ 
formula (V). 

The Dham«oeutical composition according to claim 8. wherein R, represents a hydrogen af) ^^wer 
JS,?^;^^2Saticloweralkylgr 
R3 represents a hydroxy lower alM graup or an alkenyl group. 

lO-ThepharmaceuUcalcomposHionacco^ingtod^mS^nR^^ 

benzyt group, a naphthytmethyt group, or an .soquinolylmelhyl group. ^ suosmuiea wim o 
S,«en atoL. and R, represents a hydroxy lower alM g«^ 
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^SrZ1S^ioJer5l^gmup,aloweraiM aromatic grou^ 

JWaS lov^r aM group. 
1 5. The benzWdazole derivative or a sail thereof according to daim 1 . which is selected from 1 <.soquinoOn^-ylme- 
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thvn-2-methyl-6-(1i)ertane-8ul1bnykaibamo^ 1^(4K«oroi8oquinolin-3-yOmethy«)-2Hnettyl-6-^ 

bamoyObenzimidazole. 6HN'4xitanesuHony1hydrazirKxartx)nyI)-1-(2,4-dcMorobenzyO-2-^^^ ^ 
«n-birtvlamnosulfonyt)cart»moyl)-H2.4<«k^ 1-(2.4<lichlorobenzyl)-2- 

lureSbenzlmaS 1-(2-chlorow^(trifluorometh^ 

zimidazole. i-{2.4<lichlorobenzyO-2HTielhyl-6H(E)-2i,henylethenylsultoriylc^ ^l^'^o 
methyl4-((E)-2i)heriylethenylsulfonylcarbanK>yl)ben2i^ ^■^^'^'^'^.^^'^.^tlS^^i 
2&5«rSS^JLzole^ l-(44xon».2K*,lor(*)enzyO-2-melhyl-6^(E)-2-phenylethen^^^^^ 
bafnoynben2inMazole.H4^xomo-2KrfilorobenzylW(5^^^^ 

idazole 6-((5-bromothiophen-2-yOsuHaiylcarbanioyl)-1-{2.4<Jichlor<*^ 6-((5- 
bromothiophen-2-yOsulfonylcaibanioylVH2-chloro-4-pheny^^^ 11 "SS^ 

(<ydohe)c/lmethyloxy)ber«y1)-2-methyl-6K1-pentanesulfonyka^ 

methy»oxy)benzyn-2-methyl-6-((4Hnethylbenzene)sulf^^ 6-((5K5hlorothi(vhai-2-y!)sul- 

T-ilfbnylSiaiTU-^met^^ H2.4KliehlorobenzyO-2Hiiemyl-6K(4-vinylbenzene)s^^ 

bamoyObenzimidazole. i-(2K»iloro^romobenzyO-2-methyl-6K(4.vitTylberaene)sulfonyl(^^ 

zole l-(2K*iloro-4-phenylbenzyl)-2-metiTyl-6K{4-vinylbenzene)8ulforv^^ ^Iff*^' 

chlo^ober«yl)-2-methy1-6-((1iJert-4-en)sulfonylcart>amoyl)bera m!S' 

N((E)-1-pent-4-en)sulfonylcarbamoyl)benzimidazole. 1-(2K*ilorowiKphenylettiynyl)benz5^-2MT>ethyl-6K1^en- 

tenUlfoSytearbamoyl)benzimidazole. H2Kiiloro-4.((E)-2iJlienylethenyl)benzyO-2-metliy1-6-^^pent^ 

carbamoyObenzimitoole. H2^oKHH(E)-2i>henyleftenyObenzyl)-2-methyl-6-((4-n^ 

carbamoyObenzimidazole. i-(2Hchioro-4^14,exen-1-yObenzyl)-2HT.etliyi-6-(1i)entanesulfon^^ 

dazde 1-(2<hioro-^1+exen-1-yObenzyl)-2^Tlelhyl-6K(4^T^ethylbenzene)suto 

t4xitylthlo-2-chlorobenzyO-2-methyl-6-(1iJentanesulfonylcarbamoyObenzimW^ 

zyn-2Hnelliyl-6K(4-metlTylbenzene)sulfonyk»ibamoyObenzimidazole,1-(2K*ilor^^^ 

2-methyl-6-{1-pentanesulfotTylcaibamoyObenzimidazole. i.(2-chloro^(cyclohexyloxymethyl)benzyl)-2-methyl-6- 
((4Hiiettiylbenzene)suHonyl<acbamoyl)benzimidazole.1-(2K*iloio^-phenylb^^ 
rnJlSbamoyObenzimi<Lole. H2.4KJichlorobenzyO-2-methyl-6-(((4-methylphenyOam^^^^^ 
bam5l)benzimidazole. 1-(2<hlaowt-phenylbenzyO-2HTiethyl-6K({4^TWtrvlpheivl)a|^^ ^°^*!!^!' 
benzimidazole, H2s:hloro-4^1-perrtanesulfonylcaibamoyObenzyO-2-me«lTyl^(1l^ 
zimidazole i-(2-chloro-4-(trlfluoromethyObenzyO-2-methyl-6-((4-vinylberaene)suHon^ 
H2<hlor<>4-<phenylelhynyl)benzyO-2-methyl-6K(4Hnethylbenzene)su»onylca^ MZ- 
chloio-4^enytelhynyObenzyO-2-methyl-6-((E)-1i)ert^ ^f-^^^T 
(phenylethynyl)benzyO-2-methyl-6-{{4-vinylbenzene)8ulfonyk^^ 

nyOberByO-2-melhyl-6-((E)-2-pheny1elhenyl8ulfanylca^^ ''"^^l^i^'t^^Sf/^S!!! 
nyObenzyO-6K(4-vinylbenzene)sulfbnylcaibamoyO-2-methylbenzimidazole. .J'^^'^^^^^^it^'^^' 
ethenyObenzyO-6-((E)-1i>ertene-1<!UlfonylcarbamoyO-2-methylbenzim^ and 1-(2-cWoro^-{(E)-2-phe- 
nylrthenyObenzyD-2Hnrthyl-6K((E)-2-phenylelheny08ultonylcaibam 

16. Thebenzimidazolederl>«tiw«asattthereofaccordingtoclalm1. which issel^^ H(1-teomonapMhalen- 
2-yDmethyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimida2ole. H2.4<lichlorobenzyO-6-((2-hy*Q)qr-1ipen- 
tane)sultonylcaibamoy1)-2-methylbenzimidazole, 1.(2.4<ficWotobenzyO-6^(4^iydroxy-1-p«ilane)s^^^ 
bamoyl)-2-methylbenzimidazole. H2.4<li*lorobenzyl)-6K(3-hydroxy-1i)entane)sulfon)rtcartat^^^ 
benzimidazole. 6-(benzene6ulfonykaibamoyO-1-(2.4<llchlorobenzyO-2-niethylbenzimidazole. HZ-chtoro^trrf- 
luoromelhy!)benzyO-2Hnelhyl^11)entanesulfonylcaibamoyl)benzimidK^^ ^'^^■*'°!^t^!?^!Il^ 
methyl-6-(l-pentanesulfonylcart)amoyl)benzimidazole. l.(2^*,lorowH)henylbenzylh2Hiiettvl-6-((4-m 
z5sulfonJcart«moyl)benzimidazote. l-(44xomo-2siilorobenzyO-2-methyl-6K(4HT«lM)enz«^^^ 
bamoyl)benzimidazole. i-(44)enzyloxy-2<hlorobenzyl)-2-methyl-6-(1i)entanesulfonylcatbamoyl)^ 
1-(44)enzyloxy-2-chlorobenzyO-2HTiethyl-€-((4HTiethylbenzene)sulfonylcaibam^ J^^-TT^ 
rcUnzyO-2-methyl-6-<{4-methylbenzene)sulfonylcaibamoyO benzimidazole. (+)-1-{1-(2.4<JichlorophervO^-2- 
methylS{1-pentanesuHbnylcart)amoyObenzimkl^ (0OK1-(2.4KrKrfik)rophenyl)ethyth2-mett^^ 
tanesuHbnylcarbamoyObenzimidazole. H2H*lo«>4^«trobenzyl)-2-methyl-6K1lJe^ 
imidazole, H2-chloio-H2-phenyielhyl)benzyO-2-methyl^(1l)entane8u1fonylcaibamo^^ HZ- 
chloro-4KphenoxymethyObenzyO-2<nethyl-6-(l-pentanesulfonylca^^ ^:5i3^iSr 
nQxymelhyl)be^zyO-2-melhyl^(4^nethylbenzene)^^ 1-(2-diloro-4HOdobenzyl)-2- 
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metM-6-(1-pentanesul1brvlcatbaiT»yl)benzimidazole. i.(2-chl<m)w^iodobenzyO-2Hnethyl^^^ 

K^entene)suJonylcart«moyO-2-rnethylbenzin,id«^^ (showing longer 
2phyroptically active i.(2.4<iichlorobenzyl)-6-((2-hydroxy.1iDentane)suHbn)rtcaita^ 
K^flSwter retention time by liquid chromatography), optically active '^^•'^'^'^^^'^t^;^'^;': 
S?>aIfonylcarbamQyD-2MT^^ (showing longer retentran tme by lK|u.d chromatog.^^, 

S^L'rtf^^enL ttTS^^^^^^ H2!chloro^K1-hexyObenzyO-2-methyrtK^^ 
zenete^Syl(5S^yl)benamid«ole^ H2K«oro4-(1-hexyObenzyl)-2^T,ethyl-6Kpe.Ttan^Hony^c^ 

Sn2SSr?(™lhL-4-(thioph^^^^ 

W2Krfiloro^-(thiophen-2-yl)benzyI)-2-methyl-6-(1i3entanesulfonylcarbarnoyObe^ 
t^2W^Sli^S^^^^ 1-{2-chloro^-(«umn-2.yObenzyl)^- 

^Z^min^ethvlben^rnidazole 1.(2-eWoro^(3-melhylbulDxy)benzyO-2-methyl-6-(1 -pentanesuHbnylcar- 
carbamoyl)benzimidazote. 
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Fig. 2 
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Fig. 10 
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Fig.l 3 
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Fig. 14 
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